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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. has prepared this Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP)
under the Comprehensive Long-term Environmental Action Navy Contract Number N62470-08-D-1001,
Contract Task Order JM30. This plan was prepared for surface soil, subsurface soil, and groundwater
sampling events associated with completion of a Site Investigation (SI) for Site 2, Fire Fighter Training
Area, at Saufley Field located in Pensacola, Florida. Figure ES-1 presents a Facility Location Map
depicting the location of Saufley Field, and Figure ES-2 presents the location of the Site 2, Fire Fighter
Training Area.

Saufley Field is located in Escambia County, between Interstate 10 and Perdido Bay, approximately
5 miles northwest of Pensacola, Florida, in the northwestern coastal section of the Florida panhandle.
The installation’s main complex currently encompasses approximately 866 acres and includes a number
of support buildings, a federal prison located south of the airfield, four airstrips, and undeveloped lands.
The area currently occupied by Saufley Field included farms and woodlands before it was purchased by
the Navy in the 1930s.

According to the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
process, the Sl follows a Preliminary Assessment. The primary objective of an Sl is to determine whether
further response actions or remedial investigation are appropriate for a site. During the Sl, background
information provided in any initial assessments is considered and supplemental site-specific
environmental data are collected to further characterize the nature and extent of any present

contamination, if any.

This UFP-SAP was generated for and complies with applicable United States Department of the Navy,
United States Environmental Protection Agency (USEPA), and Florida Department of Environmental
Protection requirements, regulations, guidance, and technical standards. This includes the Department of
Defense, Department of Energy, and USEPA Interagency Data Quality Task Force (IDQTF)
environmental requirements regarding federal facilities. To comply with IDQTF requirements, this
UFP-SAP is presented in the format of 37 standard worksheets specified in the Uniform Federal Policy for
Quality Assurance Project Plans guidance documents (USEPA, 2005).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

ACRONYMS AND ABBREVIATIONS

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

°C Degree Celsius

%D Percent Difference or Percent Drift
%R Percent Recovery

%RSD Percent Relative Standard Deviation
Mg/l Microgram per Liter

AES Atomic Emission Spectroscopy

BFB Bromofluorobenzene

bgs Below Ground Surface

BHC Benzene Hexachloride

CAS Chemical Abstract Service

CCB Continuing Calibration Blank

CCC Calibration Check Compound

Ccv Continuing Calibration Verification
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CLEAN Comprehensive Long-term Environmental Action Navy
CLLE Continuous Liquid to Liquid Extraction
CSM Conceptual Site Model

CTL Cleanup Target Level

CTO Contract Task Order

CVAA Cold Vapor Atomic Absorption

cvOC Chlorinated Volatile Organic Compound
DDD Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethylene
DDT Dichlorodiphenyltrichloroethane
DFTPP Decafluorotriphenylphosphine

DL Detection Limit

DO Dissolved Oxygen

DoD Department of Defense

DPT Direct Push Technology

Dal Data Quality Indicator

DQO Data Quality Objective

DVM Data Validation Manager

ECD Electron Capture Detector

EDD Electronic Data Deliverable

EE/CA Engineering Evaluation/Cost Analysis
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

ACRONYMS AND ABBREVIATIONS (continued)

ELAP Environmental Laboratory Accreditation Program
Ext. Extension

F.A.C. Florida Administrative Code

FDEP Florida Department of Environmental Protection
FID Flame lonization Detector

FL-PRO Florida Petroleum Residual Organic Matter
FOL Field Operations Leader

FTMR Field Task Modification Request

g Gram

GC/ECD Gas Chromatography/Electron Capture Detector
GC/MS Gas Chromatography/Mass Spectrometer
GCTL Groundwater Cleanup Target Level

HASP Health and Safety Plan

HCI Hydrochloric Acid

HSM Health and Safety Manager

ICAL Initial Calibration

ICB Initial Calibration Blank

ICP Inductively Coupled Plasma

ICS Interference Check Standard

ICV Initial Calibration Verification

IDQTF Interagency Data Quality Task Force

IDW Investigation Derived Waste

IRP Installation Restoration Program

IS Internal Standard

Katahdin Katahdin Analytical Services

KB Labs KB Labs, Inc.

L Liter

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LIF Laser Induced Fluorescence

LOD Limit of Detection

LOQ Limit of Quantitation

mg/kg Milligram per Kilogram

MIP Membrane Interface Probe

mL Milliliter
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

MPC
MS
MSD
NA
NAS
NAVFAC
Navy
NEESA
NELAP
NETPDTC
NFA
NTU
OVA
oz

PA
PAH
PAL
PCB
PM
PoC
PPE
PQL
PQLG
PT
PWC
QA
QAM
QAO
QC

RAP
RF
RI
RPD

ACRONYMS AND ABBREVIATIONS (continued)

Measurement Performance Criterion

Matrix Spike

Matrix Spike Duplicate

Not Applicable

Naval Air Station

Naval Facilities Engineering Command

United States Department of the Navy

Naval Energy and Environmental Support Activity
National Environmental Laboratory Accreditation Program
Naval Education and Training Professional Development and Technology Center
No Further Action

Nephelometric Turbidity Unit

Organic Vapor Analyzer

Ounce

Preliminary Assessment

Polycyclic Aromatic Hydrocarbon

Project Action Limit

Polychlorinated Biphenyl

Project Manager

Point of Contact

Personal Protective Equipment

Practical Quantitation Limit

Practical Quantitation Limit Goal

Proficiency Testing (previously known as performance evaluation sample)
Public Works Center

Quality Assurance

Quality Assurance Manager

Quality Assurance Officer

Quality Control

Linear Regression Correlation Coefficient
Coefficient of Determination

Remedial Action Plan

Response Factor

Remedial Investigation

Relative Percent Difference
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ACRONYMS AND ABBREVIATIONS (continued)

RPM Remedial Project Manager

RRT Relative Retention Time

RSL Regional Screening Level

RT Retention Time

SAP Sampling and Analysis Plan

SCTL Soil Cleanup Target Level

SD Serial Dilution

SE Southeast

Sl Site Investigation

SIM Selected lon Monitoring

SOP Standard Operating Procedure

SPCC System Performance Check Compound
SPP Systematic Project Planning

SQL Structured Query Language

SSO Site Safety Officer

SVOC Semivolatile Organic Compound

TBD To Be Determined

TCL Target Compound List

TCLP Toxicity Characteristic Leaching Procedure
Tetra Tech Tetra Tech NUS, Inc.

TRPH Total Recoverable Petroleum Hydrocarbons

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plan

UFP-SAP Uniform Federal Policy Sampling and Analysis Plan
USEPA United States Environmental Protection Agency
VOC Volatile Organic Compound
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

SAP Worksheet #2 -- SAP Identifying Information
(UEP-QAPP Manual Section 2.2.4)

Site Name/Number: Saufley Field, Pensacola, Florida

Operable Units: Site 2, Fire Fighter Training Area

Contractor Name: Tetra Tech NUS, Inc. (Tetra Tech)

Contract Number: N62470-08-D-1001

Contract Title: Comprehensive Long-term Environmental Action Navy (CLEAN)
Work Assignment Number: Contract Task Order (CTO) JM30

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the
United States Environmental Protection Agency (USEPA) Uniform Federal Policy for Quality
Assurance Project Plans (UFP-QAPP) (USEPA, 2005) and USEPA Guidance for Quality Assurance
Project Plans (USEPA, 2002b).

2. ldentify regulatory program: Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA).

3. This SAP is a project-specific SAP.

4. List dates of scoping sessions that were held:

Scoping Session Date
Data Quality Objectives (DQOs) Meeting May 10, 2010

5. List dates and titles of any SAP documents written for previous site work that are relevant to the
current investigation:

Title Date

Not Applicable (NA) — This is the initial site
investigation (SI) for Site 2

6. List organizational partners (stakeholders) and connection with lead organization:

Florida Department of Environmental Protection (FDEP) (regulatory stakeholder)

Naval Air Station (NAS) Pensacola (property owner)

7. Lead organization: Naval Facilities Engineering Command (NAVFAC) Southeast (SE)

8. If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

NA as there are no exclusions.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #3 -- Distribution List
(UFP-QAPP Manual Section 2.3.1)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Manager (RPM) — Manages
Project Activities for the United
States Department of the Navy
(Navy)

Integrated Product Team South
Central

Code OPZE3

Building 903

Jacksonville, FL 32212-0030

Name_ qf SAP Title/Role Organization Telephone E-Mail Address or Mailing Address
Recipients Number
Bill Gates NAVFAC SE Remedial Project NAVFAC SE (843) 763-5177 william.gates@navy.mil

Greg Campbell

Installation Restoration

NAS Pensacola

(850) 452-3131

gregory.campbell@navy.mil

Regulator Input

2600 Blair Stone Road, MS 4535
Tallahassee, FL 32399-2400

Program (IRP) Manager — Public Works Center (PWC) Extension
NAS Pensacola Point of 310 John Tower Road (Ext.) 3007
Contact (PoC) Pensacola, FL 32508-5000
To Be Determined NAVFAC Quality Assurance TBD TBD TBD
(TBD) (QA) Officer (QAO) — Navy
Chemist
TBD Head of Reference Desk TBD TBD TBD
(Saufley Field Administrative
Record)
David Grabka FDEP RPM — Provides FDEP (850) 245-8997 david.grabka@dep.state.fl.us

John Trepanowski
(copy of cover letter
only)

Tetra Tech Program Manager —
Manages Navy Initiatives

Tetra Tech

234 Mall Boulevard

Suite 260

King of Prussia, PA 19406

(610) 382-1532

john.trepanowski@tetratech.com

Garth Glenn
(copy of cover letter

Tetra Tech Deputy Program
Manager — Manages Program

Tetra Tech
5700 Lake Wright Drive

(757) 461-3926

garth.glenn@tetratech.com

only) Activities Suite 309
Norfolk, VA 23502
Frank Lesesne Tetra Tech Project Manager Tetra Tech (850) 385-9899 frank.lesesne@tetratech.com

Officer (SSO) — Manages Field
Operation and Site Safety
Issues

(PM) — Manages Project 1558 Village Square Boulevard Ext. 1353
Activities Suite 2
Tallahassee, FL 32309
TBD Tetra Tech Field Operations Tetra Tech TBD TBD@tetratech.com
Leader (FOL) /Site Safety TBD
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Name of SAP
Recipients

Title/Role

Organization

Telephone
Number

E-Mail Address or Mailing Addresg

Tom Johnston, PhD
(electronic copy only)

Tetra Tech QA Manager (QAM)
— Manages Corporate QA
Program and Implementation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8615

tom.johnston@tetratech.com

Matt Soltis
(Health and Safety
Plan [HASP] only)

Tetra Tech Health and Safety
Manager (HSM) — Manages
Corporate Health and Safety
Program

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8912

matt.soltis@tetratech.com

Mark Traxler
(electronic copy only)

Tetra Tech Project Chemist —
Provides Coordination with
Laboratory

Tetra Tech
234 Mall Blvd. Ste. 260
King Of Prussia, PA 19406

(610) 382-1171

mark.traxler@tetratech.com

Joseph Samchuck
(electronic copy only)

Tetra Tech Data Validation
Manager (DVM) — Manages
Data Validation

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8510

joseph.samchuck@tetratech.com

Lee Leck
(electronic copy only)

Tetra Tech Data Manager —
Manages Databases

Tetra Tech

661 Andersen Drive
Foster Plaza 7
Pittsburgh, PA 15220

(412) 921-8856

lee.leck@tetratech.com

Kate Zaleski
(electronic copy only)

Laboratory PM —
Representative for Laboratory
and Analytical Issues

Katahdin Analytical Services, Inc.

(Katahdin)
600 Technology Way
Scarborough, ME 04070

(207) 847-2400

kzaleski@katahdinlabs.com

Todd Romero
(electronic copy only)

Laboratory PM —
Representative for Laboratory
and Analytical Issues

KB Labs, Inc. (KB Labs)
25132 SW 1st Ave
Newberry, FL 32669

(352) 472-5830

toddr@kbmobilelabs.com

TBD
(electronic copy only)

Well Installation Subcontractor
PM — Provides Membrane
Interface Probe (MIP)/Laser
Induced Fluorescence (LIF)
and Direct Push Technology
(DPT) Drilling Services

TBD

TBD

TBD

Each person in this table will be responsible for distributing copies of this SAP to appropriate personnel within their organization. For example,
the Tetra Tech PM will be responsible for distributing copies of this SAP to all Tetra Tech personnel listed in Worksheet #4 (Project Personnel

Sign-Off Sheet).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet
(UEP-QAPP Manual Section 2.3.2)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Certification that project personnel have read the text will be obtained by one of the following methods as applicable:

1. In the case of regulatory agency personnel with oversight authority, approval letters or e-mails will constitute verification that applicable

sections of the SAP have been reviewed. Copies of regulatory agency approval letters/e-mails will be retained in the project files as project

records (see Worksheet #29).

2. E-mails will be sent to the listed Navy, Tetra Tech, and subcontractor project personnel whom will be requested to verify by e-mail that they

have read the applicable SAP/sections and the date on which they were reviewed. Copies of the verification e-mail will be included in the

project files (see Worksheet #29).

A copy of the signed Worksheet #4 will be retained in the project files and identified as a project document in Worksheet #29.

Key personnel will be instructed to read the SAP prior to attending an internal site-specific kick-off meeting for field activities. The Tetra Tech PM

will track when the reviews have been completed, obtain signatures, and ensure that the completed sign-off sheet is included in the central project

file.

Name ® Organization/Title/Role Telephone Slgnature_/E-Mall SAP Section Reviewed Date SAP
Number Receipt Read
Navy and Regulator Project Team Personnel
Bill Gates Navy/RPM — Manages Project (843) 763-5177 See Worksheet #1 for Al
Activities for the Navy signature
Greg Campbell Navy/IRP Manager — NAS (850) 452-3131 Al
Pensacola PoC Ext. 3007
David Grabka FDEP/RPM — Provides Regulator | (850) 245-8997 See Worksheet #1 for Al
Input signature
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Name @ Organization/Title/Role Telephone Slgnature_/E—Mall SAP Section Reviewed Date SAP
Number Receipt Read
Tetra Tech Project Team Personnel
Frank Lesesne Tetra Tech/PM — Manages (850) 385-9899 See Worksheet #1 for All
Project Activities Ext. 1353 signature
TBD Tetra Tech/FOL/SSO — Manages | TBD
Field Operation and Site Safety All
Issues
Tom Johnston Tetra Tech/QAM — Manages (412) 921-8615 See Worksheet #1 for
NAVFAC SE Contract QA signature All
Program and Implementation
Matt Soltis Tetra Tech/HSM — Manages (412) 921-8912 See HASP for signature
Corporate Health and Safety HASP
Program
Peggy Churchill Tetra Tech/Environmental (321) 636-6470
Scientist — Provides DQO and All
SAP Support
Mark Traxler Tetra Tech/Project Chemist — (610) 382-1171
Provides Coordination with All
Laboratory
Joseph Samchuck Tetra Tech/DVM — Manages (412) 921-8510 Worksheets #12, #14, #15,
Data Validation #19, #20, #23-28, #30, and
#34-37
Lee Leck Tetra Tech/Data Manager — (412) 921-8856 Worksheets #12, #14, #15,
Manages Databases #19, #20, #23-28, #30, and
#34-37
Subcontractor Personnel
Kate Zaleski Katahdin/Laboratory PM — (207) 874-2400 Worksheets #6, #12, #14,
Representative for Laboratory #15, #19, #23-28, #30, and
and Analytical Issues #34-36
B Loy P | FE
; #23, #24, #25, and #28
and Analytical Issues
TBD TBD/Subcontractor PM — Driller TBD
for MIP/LIF, DPT, and Monitoring Worksheets # 6, #14, #17,
Well Installation and Figures
Footnote: - Persons listed on this worksheet will be responsible for distributing the SAP to the appropriate people within their organization.
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SAP Worksheet #5 -- Project Organizational Chart
(UEP-QAPP Manual Section 2.4.1)

Lines of Authority

David Grabka
FDEP RPM
(850) 245-8997

Matt Soltis
Tetra Tech
HSM
(412) 921-7372

TBD
Tetra Tech FOL/SSO
TBD

TtNUS/TAL-10-0614/JM030-S1D

4 Bill Gates
NAVFAC SE
Navy RPM L.
(843) 763-5177
o J

Greg Campbell
NAS Pensacola
IRP Manager
(850) 452-3131
Ext. 3007

Frank Lesesne
Tetra Tech
PM
(850) 385-9899
Ext. 1353

/Joseph Samchuck\

Tetra Tech
DVM
(412) 921-8510

Lee Leck
Tetra Tech
Data Manager

(412) 921-8856
\ /
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Lines of Communication

TBD
Navy
QAO
TBD

Tom Johnston
Tetra Tech
Program QAM
(412) 921-8615

Mark Traxler
Tetra Tech
Project Chemist
(610) 382-1171

-

~

Kate Zaleski
Katahdin Analytical
Services (Katahdin)
Laboratory PM
(207) 874-2400

Todd Romero
KB Labs, Inc. (KB Labs)
Laboratory PM

K (352) 472-5830 /
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #6 -- Communication Pathways
(UFP-QAPP Manual Section 2.4.2)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Communication

Phone Number and/or

Drivers Responsible Affiliation Name E-Mail Procedure
SAP amendments Tetra Tech FOL/SSO TBD TBD The Tetra Tech FOL will verbally inform the Tetra Tech PM
Tetra Tech PM Frank Lesesne (850) 385-9899 Ext. 1353 | within 24 hours of realizing a need for an amendment.
Navy RPM Bill Gates (843) 763-5177

The Tetra Tech PM will document the proposed changes via a
Field Task Modification Request (FTMR) form within 5 days
and send the Navy RPM a concurrence letter within 7 days of
identifying the need for change.

SAP amendments will be submitted by the Tetra Tech PM to
the Navy RPM for review and approval. The Navy RPM will
notify the regulators of changes to the SAP.

The Tetra Tech PM will send scope changes to the Project
Team via e-mail within 1 business day.

Schedule changes

Tetra Tech PM

Frank Lesesne

(850) 385-9899 Ext. 1353

The Tetra Tech PM will verbally inform the Navy RPM and the

Navy RPM Bill Gates (843) 763-5177 NAS Pensacola IRP Manager on the day that schedule change
NAS Pensacola Greg Campbell (850) 452-3131 Ext. 3007 | is known and document via schedule impact letter within
IRP Manager 1 business day of when impact is realized.

Field issues that
require changes in
scope or
implementation of field
work

Tetra Tech FOL/SSO
Tetra Tech PM

Navy RPM

NAS Pensacola

IRP Manager

TBD

Frank Lesesne
Bill Gates
Greg Campbell

TBD
(850) 385-9899 Ext. 1353
(843) 763-5177

(850)-452-3131 Ext. 3007

The Tetra Tech FOL will verbally inform the Tetra Tech PM on

the day the issue is discovered. The Tetra Tech PM will inform
the Navy RPM and the NAS Pensacola IRP Manager (verbally
or by e-mail) of the issue within one day of the discovery.

The Navy RPM will issue scope change (verbally or via e-mail),
if warranted. The scope change is to be implemented before
further work is executed.

The Tetra Tech PM will also send a concurrence letter to the
Navy RPM within 7 days, if project scope is affected. The Navy
RPM will sign the letter within 5 days of receipt. The Tetra
Tech PM will document the change(s) via an FTMR form within
two days of identifying the need for change and will obtain
required approvals within 5 days of initiating the form.
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Communication
Drivers

Responsible Affiliation

Name

Phone Number and/or
E-Mail

Procedure

Stop work
recommendations (for
example, to protect
workers from unsafe
conditions/situations
or to prevent a
degradation in quality
of work) and initiate
work upon corrective
action

Tetra Tech FOL/SSO
Tetra Tech PM

Tetra Tech QAM
Tetra Tech HSM
Tetra Tech Project
Chemist

Navy RPM

NAS Pensacola

IRP Manager

TBD

Frank Lesesne
Tom Johnston
Matt Soltis
Mark Traxler

Bill Gates
Greg Campbell

TBD
(850) 385-9899 Ext. 1353
(412) 921-8615
(412) 921-8912
(610) 382-1171

(843) 763-5177
(850) 452-3131 Ext. 3007

If Tetra Tech is the responsible party for a stop work command,
the Tetra Tech FOL will inform onsite personnel,
subcontractor(s), the NAS Pensacola IRP Manager, and the
identified Project Team members within one hour (verbally or
by e-mail).

If a subcontractor is the responsible party, the subcontractor
PM must inform the Tetra Tech FOL within 15 minutes, and the
Tetra Tech FOL will then follow the procedure listed above.

Corrective action for
field program

Tetra Tech QAM
Tetra Tech PM

Tom Johnston
Frank Lesesne

(412) 921-8615
(850) 385-9899 Ext. 1353

The Tetra Tech QAM will notify the Tetra Tech PM verbally or
by e-mail within 1 business day that the corrective action has

Navy RPM Bill Gates (843) 763-5177 been completed.
The Tetra Tech PM will then notify the Navy RPM within
1 business day (verbally or by e-mail).
Field data quality Tetra Tech FOL/SSO TBD TBD The Tetra Tech FOL will inform the Tetra Tech PM verbally or

issues

Tetra Tech PM

Frank Lesesne

(850) 385-9899 Ext. 1353

by e-mail on the same day that a field data quality issue is
discovered.

Laboratory data
quality issues

Katahdin Laboratory PM
KB Lab Laboratory PM
Tetra Tech Project
Chemist

Tetra Tech PM

Navy RPM

Kate Zaleski
Todd Romero
Mark Traxler

Frank Lesesne
Bill Gates

(615) 345-1115
(352) 472-5830
(610) 382-1171

(850) 385-9899 Ext. 1353
(843) 763-5177

The Laboratory PM will notify (verbally or via e-mail) the Tetra
Tech Project Chemist within one business day of when an
issue related to laboratory data is discovered.

The Tetra Tech Project Chemist will notify (verbally or via
e-mail) the data validation staff and the Tetra Tech PM within
1 business day.

The Tetra Tech PM will notify the Navy RPM (verbally or via
e-mail) of significant data quality issues within 1 business day
of resolution.
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SAP Worksheet #7 -- Personnel Responsibilities and Qualifications Table
(UFP-QAPP Manual Section 2.4.3)

The personnel from Tetra Tech and the analytical laboratory(s) responsible for implementing the SAP are identified in the following table.
Resumes are available upon request.

Organizational

Name Title/Role Affiliati Responsibilities
iliation
Bill Gates RPM — Manages project NAVFAC SE Oversees project implementation, including scoping, data review, and evaluation.
activities for the Navy
Greg Campbell NAS Pensacola PoC/ IRP NAVFAC SE Oversees site activities and participates in scoping, data review, evaluation, and

Manager — Manages daily site
activities related to this project

NAS Pensacola

reviews the SAP.

Dave Grabka RPM — Provides regulatory input FDEP Participates in scoping, data review, evaluation, and approves the SAP on behalf of
FDEP.
Frank Lesesne PM — Manages project on a daily Tetra Tech Oversees project, financial, schedule, and technical day-to-day management of the
basis project.
TBD FOL/SSO — Manages field Tetra Tech As the FOL, supervises, coordinates, and performs field sampling activities. As the
operation and site safety issues SSO, is responsible for on-site project specific health and safety training and
monitoring site conditions. Details of these responsibilities are presented in the
site-specific HASP.
Tom Johnston QAM - Oversees program and Tetra Tech Reviews the SAP and ensures quality aspects of the CLEAN program are
project QA activities implemented, documented, and maintained.
Matt Soltis HSM — Oversees health and Tetra Tech Oversees Tetra Tech CLEAN Program Health and Safety Program.
safety activities
Mark Traxler Project Chemist — Conducts data Tetra Tech Participates in project scoping, prepares laboratory scopes of work, and
validation and reporting coordinates laboratory-related functions with laboratory. Oversees data quality
reviews and QA of data validation deliverables.
Joseph Samchuck | DVM — Oversees data validation Tetra Tech Manages data validation activities within Tetra Tech, including ensuring QA of data
activities validation deliverables, providing technical advice on data usability, and
coordinating and maintaining the data validation review schedule.
Lee Leck Data Manager — Manages Tetra Tech Manages Tetra Tech databases and ensures correct input of data.
databases
Kate Zaleski Laboratory PM — Manages Katahdin Coordinates analyses with laboratory chemists, ensures that scope of work is
Todd Romero project KB Labs followed, provides QA of data packages, and communicates with Tetra Tech
project staff.
TBD Well Installation Subcontractor TBD Ensures that project specific requirements are communicated to field personnel.

PM — Driller for MIP/LIF, DPT,
and Monitoring Well Installation

Note: In some cases, one person may be designated responsibilities for more than one position. For example, the Tetra Tech FOL will be
responsible for SSO duties. This action will be performed only as credentials, experience, and availability permits.
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SAP Worksheet #8 -- Special Personnel Training Requirements
(UFP-QAPP Manual Section 2.4.4)

Each site worker performing sampling of hazardous materials will be required to have completed a
40-hour course (and annual 8-hour refresher, if applicable) in Health and Safety Training as described
under Occupational Safety and Health Administration 29 Code of Federal Regulations 1910.120(b)(4).

Safety requirements are addressed in greater detail in the site-specific Tetra Tech HASP.
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SAP Worksheet #9 -- Project Scoping Session Participants Sheet
(UEP-QAPP Manual Section 2.5.1)

Project Name: Saufley Field
Projected Date(s) of Sampling:

Fall 2010

Project Manager: Frank Lesesne

Site Name: Site 2
Site Location: Saufley Field, Pensacola, Florida

Date of Session: May 10, 2010

Scoping Session Purpose: Develop DQOs

development

with the Navy to support Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP)

Name Title Affiliation Phone Number E-mail Address Project Role
Tread Kissam Navy RPM NAVFAC SE (904) 542-6826 benjamin.kissam@navy.mil Navy RPM
Bill Gates Navy RPM NAVFAC SE (843) 736 - 5177 w_gates@bellsouth.net NAVY RPM
Sarah Reed Navy NAVFAC SE (904) 542-6290 sarah.reed@navy.mil Environmental
Response Manager
David Grabka RPM FDEP (850) 245-8997 david.grabka@dep.state.fl.us FDEP RPM
Frank Lesesne PM Tetra Tech (ESXStO)1 ggg-gsgg frank.lesesne@tetratech.com PM
. (850) 385-9899 Tetra Tech Base
Gerry Walker Base Coordinator Tetra Tech Ext 1362 gerry.walker@tetratech.com Coordinator
Peggy Churchill Environmental Scientist | Tetra Tech (E3x2t1 2] 288'6470 peggy.churchill@tetratech.com | DQO Coordinator
Kelly Carper Environmental Scientist | Tetra Tech (412) 921-7273 kelly.carper@tetratech.com Project QAM

TtNUS/TAL-10-0614/JM030-S1D
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9.1 SCOPING MEETINGS SUMMARY

Flammable fuels used for fire fighter training at Site 2 may have consisted of the following:

» Waste aviation gasoline

*  Automotive fuels

» Kerosene and diesel fuels
* Hydraulic fluids

»  Chlorinated solvents

Based on these materials, the analytical program for the fixed-base laboratory will consist of Target
Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds
(SVOCs), TCL pesticides and TCL polychlorinated biphenyls (PCBs), Florida Used Oil Group metals
(arsenic, cadmium, chromium, and lead), and total recoverable petroleum hydrocarbons (TRPH) following
the Florida Petroleum Residual Organic Matter (FL-PRO) procedure. The list of target analytes is
provided in Worksheet #15. If PCBs are detected in the Site 2 soils, a decision will be made after the Sl

has been completed to include or not include analysis for dioxins/furans during subsequent investigations.

The environmental media potentially affected by releases to the environment include the following:

» Surface Soil — Contaminants released to the environment may have adversely affected soils beneath
and adjacent to the Fire Fighter Training Area.

e Subsurface Soil — Contaminants released to the surface soils may exceed their properties for
leachability and migrate to subsurface soils as a result of fluids used to extinguish the practice fires
and during precipitation events.

* Groundwater — Contaminants released to the subsurface soils may exceed their properties for
leachability and migrate to groundwater as a result of fluids used to extinguish the practice fires and

during precipitation events.

The Project Team decided that VOCs will not be analyzed in soil samples collected from the ground
surface to a depth of 0.5 feet below ground surface (bgs), but will be analyzed in soil samples collected

from 0.5 to 2 feet bgs.

The project will proceed as a petroleum site (per Chapter 62-770, Florida Administrative Code [F.A.C.]), if
target analytes detected at the site are indicative of petroleum related constituents. If the detected target
analytes are not indicative of only petroleum related constituents, the site will proceed on a path similar to
a CERCLA site, or Chapter 62-780, F.A.C.
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Soil and groundwater Project Action Limits (PALs), if the site proceeds on a petroleum path, include the

following:

» FDEP Residential Direct Exposure Soil Cleanup Target Levels (SCTLs) under Chapter 62-777,
F.A.C.

» FDEP Industrial Direct Exposure under Chapter 62-777, F.A.C.

» FDEP Leachability to Groundwater under Chapter 62-777, F.A.C.

»  Groundwater Cleanup Target Levels (GCTLs) under Chapter 62-777, F.A.C.

» Primary and Secondary Standards under Chapter 62-550, F.A.C.

Soil and groundwater PALs to be added to those listed above in the screening process, if the site
proceeds on a path similar to CERCLA or Chapter 62-780, F.A.C., include the following:

« USEPA Regions 3, 6, and 9 Regional Screening Levels (RSLs) for Chemical Contaminants at
Superfund Sites, Residential Direct Contact (R-RSL) (USEPA, 2010).

» USEPA Regions 3, 6, and 9 RSLs for Chemical Contaminants at Superfund Sites for Tap Water
(T-RSL) (USEPA, 2010).

Decision rules include the following:

» If soil and groundwater do not exceed their PALs, then No Further Action (NFA).
» If soil or groundwater exceed their PALs, then based on the petroleum or CERCLA path decision,
conduct additional assessment and/or a remedial action plan under Chapter 62-770, F.A.C., or an

remedial investigation (RI) and/or Engineering Evaluation/Cost Analysis (EE/CA).

Decision to conduct additional assessment and/or a remedial action plan or Rl or EE/CA will be based on

the following:

» Media affected (soil and/or groundwater)

» Horizontal and vertical extent of contamination in affected media
* Magnitude of contamination in affected media

* Cost of Rl versus EE/CA
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SAP Worksheet #10 -- Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2)

10.1 INTRODUCTION

The general location of Saufley Field is shown on Figure ES-1. Saufley Field is located on the Florida
panhandle approximately 5 miles northwest of Pensacola, Florida. The installation currently
encompasses approximately 866 acres and includes four airstrips, of which two are active, and a number
of small buildings that are located south of the airfield. The majority of Saufley Field is covered by paved
runway surrounded by mowed, open grassy fields and infrastructure for tenant support. Approximately
200 of the 866 acres are undeveloped. South of the airstrips, the majority of the adjacent area is

predominantly wooded and supports a wide variety of flora and fauna.

Saufley Field opened in 1940, commissioned as a Naval Auxiliary Air Station, and was re-designated a
NAS in 1968. It was decommissioned in 1976 and designated as an outlying landing field and reactivated
in 1979 as a Naval Education and Training Program Development Center and as an outlying field for
NAS Whiting Field pilot training. In 1996, Saufley Field became the Naval Education and Training
Professional Development and Technology Center (NETPDTC), a major shore command. As the host of
Saufley Field, NETPDTC supports 10 major Department of Defense (DoD), as well as Navy, tenants and
has a total base population in excess of 1,000. Saufley Field operates two active runways and has in

excess of 34,425 square feet of hangar space.

In 2008, the Navy entered into negotiations to form an Enhanced Use Lease partnership with private
industry. The objective of the Enhanced Use Lease program is to transform 104 acres of the property at
Saufley Field into a diversified, multi-use business campus through the creative adaptation and reuse of
two sites. Site1 contains 85.5 acres with 60 buildings (including 4 hangers) encompassing
622,000 square feet of space, and Site 2 contains 18.7 acres that is currently used as a golf course. The

total site also offers potential access to two 4,000 linear foot runways.

The subject of this UFP-SAP is Site 2, which known as the Fire Fighter Training Area (see Figure ES-2).
The Fire Fighter Training Area is located about 400 feet southwest of Runway 13. The Fire Fighter
Training Area is a 60-foot diameter concrete pad surrounded by soil. Site 2 is located in the northwestern
portion of Saufley Field and is generally located at or in the immediate vicinity of latitude 30° 28’ 21” North

and 87° 20’ 46” West. The site elevation is approximately 70 feet North American Vertical Datum.
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10.2 PHYSICAL SITE DESCRIPTION

10.2.4 Land Use

Saufley Field is an active military facility. Saufley Field, originally built and subsequently developed
further to support various military activities including pilot training, is now used primarily to train and
educate Navy personnel and to house federal prisoners. NAS Whiting Field pilots use two of the airstrips

for touch and go landing exercises.

Currently, the primary mission of this facility is tenant support, which includes an Enhanced Use Lease
partnership with private industry. Additional missions include use as an emergency landing location.
Land use at Saufley Field is considered to be military/industrial.

There are no known future land use/development restrictions identified for Saufley Field.

10.2.5 Access Controls/Restrictions

Saufley Field is surrounded by a perimeter security fence; however, a separate fence or other barrier is
not provided for Site 2. Access to the installation is restricted to Navy and civilian personnel, authorized

contractors, and visitors.

10.3 PREVIOUS ENVIRONMENTAL INSPECTIONS AND INVESTIGATIONS AND
REGULATORY STATUS

The Preliminary Assessment (PA) conducted in May 1992 by the Navy Energy and Environmental
Support Activity identified the Fire Fighter Training area based on its operational history described below.
Environmental samples were not collected at that time. The PA recommended that soil and/or

groundwater sample be collected at the site; however, environmental sampling has not been conducted.

10.4 SITE HISTORY

The Fire Fighter Training Area is located about 400 feet southwest of Runway 13 (see Figure ES-2). The
training area is a 60-foot diameter circular concrete pad surrounded by soil. The exact details of fire
fighting training drills are unknown; however, a typical burn likely consisted of burning between 300 and
1,000 gallons of flammable liquids per training exercise. A typical fire fighting training drill likely consisted

of covering the concrete pad with a flammable material and igniting it. The fire would be put out,
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reignited, and put out again. The last fire fighting training drill was conducted in 1977 (approximately

33 years ago).

The majority of flammable liquids burned in the concrete pad were likely waste aviation gasoline, but
other flammable liquids such as kerosene, chlorinated solvents, diesel, hydraulic fluids, and automobile
gas may have been burned. Some hydraulic fluids prior to 1972 containing PCBs may have been
burned. It is also thought by the Project Team that pesticides may have been mixed with the fluids being
burned because the carrier fluid for pesticides at that time was typically a hydrocarbon-based fluid and of
the potential closure of the facility in the 1960s. Additionally, because waste fuels and fluids were used in
the fire training activities, the metals that would be most likely present from the flammable liquids burned

during the training drills are the Florida Used Oil Group including arsenic, cadmium, chromium, and lead.

The soil in the site area consists of Lakeland sand, which is very permeable; therefore, while most of the
flammable liquids were burned off, some may have leached into the soil. The concrete pad is flat, but the
surrounding area drains to the northwest. Surface water runoff from the general site area drains toward
Eight Mile Creek (a branch of Eleven Mile Creek), which is located approximately 1,900 feet to the
north-northwest of Site 2.

10.5 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) that provides a plan view of the source area, stratigraphy, hydrogeology,
and contamination migration pathways is provided in Figure 10-1. The environmental media potentially

affected by releases to the environment include the following:

e Surface Soil — Contaminants released to the environment may have adversely affected soils beneath
and adjacent to the Fire Fighter Training Area.

e Subsurface Soil — Contaminants released to the surface soils may exceed their properties for
leachability and migrate to subsurface soils as a result of fluids used to extinguish the practice fires
and during precipitation events.

e Groundwater — Contaminants released to the subsurface soils may exceed their properties for
leachability and migrate to groundwater as a result of fluids used to extinguish the practice fires and

during precipitation events.

The purpose of the investigation activities is to collect additional data to refine the CSM and prepare a Sl
report. The data collected for the Sl report will be used to evaluate the nature and extent of chemicals
detected in soil and groundwater samples and to determine if the project will proceed as a petroleum site

under Chapter 62-770, F.A.C., if target analytes detected at the site are indicative of petroleum related
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constituents. If the target analytes are not indicative of only petroleum related constituents, the site will
proceed on a path similar to a CERCLA site or under Chapter 62-780, F.A.C. Additionally, if soil and
groundwater do not exceed their PALs, then a NFA decision is warranted. If soil or groundwater exceed
their PALs, then based on the petroleum or CERCLA path decision, conduct additional assessment
and/or a remedial action plan under Chapter 62-770, F.A.C., or an Rl and/or EE/CA under
Chapter 62-780, F.A.C.

10.5.1 Geology and Hydrogeology

In the southern one-half of Escambia County, the sand and gravel aquifer and the upper limestone of the
Floridan aquifer are separated by a thick section of relatively impermeable clay; however, in the northern
one-half of Escambia County, the sand and gravel aquifer and the upper limestone of the Floridan aquifer
are in contact with one another. The upper limestone of the Floridan aquifer is separated from the lower

limestone by a thick clay bed (Musgrove et. al., 1965).

The sand and gravel aquifer is composed of sand with numerous lenses and layers of clay and gravel.
The formation also contains lenses of hardpan where the sand has been cemented by iron oxide
minerals. This aquifer lies at the surface throughout Escambia County. Logs of borings from various
locations throughout Saufley Field show that the surficial sands extend from ground surface to a depth of
at least 129 feet mean sea level, below which is a 15-feet thick marine clay, the continuity of which is

uncertain. Underlying the clay is more sand with numerous clay lenses (Geraghty and Miller, Inc. 1986).

Water levels in the shallow aquifer range from 27 feet (near the southeastern perimeter of the facility) to
approximately 50 feet bgs near the western edge of Site 4. The groundwater flow has historically been
toward the Gulf of Mexico and Escambia and Perdido Rivers; however, groundwater flow can vary locally
due to the effect of topography or surface water bodies. Also, the aquifer recharge is predominantly from

local precipitation (Trapp, 1973).

The shallow saturated permeable beds in the sand and gravel aquifer contain groundwater under
nonartesian conditions, while the deeper permeable beds contain groundwater under artesian pressure,
where they are confined by lenses of clay and sandy clay (Naval Energy and Environmental Support
Activity [NEESA], 1983).

Below the sand and gravel aquifer, the limestone layers comprise the regionally extensive Floridan

aquifer, which in this area is divided into upper and lower units separated by the Bucatunna clay. The

upper Floridan aquifer is an important source of water in areas east of Escambia County; however, in the
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Pensacola area it is highly mineralized and not used as a water supply. The lower Floridan aquifer is also

highly mineralized and is designated for use as an injection zone (Geraghty and Miller, Inc. 1986).

10.5.2 Nature and Extent of Contamination

Currently, assessment activities have not been conducted nor have environmental samples (soil and

groundwater) been collected from Site 2.

10.5.3 Migration Pathways

Contaminants released to the environment during fire fighting training activities may have adversely
affected surface soils beneath and adjacent to the Fire Fighter Training Area and if they exceed their
properties for leachability they could migrate to subsurface soils during precipitation events. Additionally,
if the contaminants released to the subsurface soils exceed their properties for leachability they could

migrate to groundwater during precipitation events.

10.5.4 Potential Receptors

Human receptors potentially include industrial workers, construction workers, maintenance workers,
trespassers/recreational users, and hypothetical future residents. Because the current and future
industrial use is not anticipated to change, maintenance workers and trespassers are considered to be
the most likely receptors to contact contaminants that may be present in surface and subsurface soil at
Site 2. The assumed exposure routes for contact with the surface and subsurface soil for the anticipated

receptors include ingestion, dermal contact, and inhalation.

In 1994, the PWC potable water treatment system at Saufley Field included two active potable water
wells. On May 9, 1994, a water sample from the potable water well PWO04 effluent indicated benzene
concentrations of 32 micrograms per liter (ug/L) exceeding the FDEP drinking water standard of 1 ug/L.
Potable water well PW04 was taken off-line and was subsequently placed on quarterly sampling for one
year for observation and corrective action to remove the contamination. In April 1996, potable water wells
PWO03 and PW04 were abandoned in place. Currently, the only source of potable water for Saufley Field
is a well field located at the Naval Technical Training Center Corry Station, approximately 5.5 miles south
of the installation. Therefore, groundwater from the site is not used as a water supply; however, an

assumed exposure route to the hypothetical future resident for contact with groundwater exists.
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SAP Worksheet #11 -- Project Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1)

The following text describes the development of the Project Quality Objectives using USEPA’s DQO

(System Planning) Process.

111 PROBLEM DEFINITION

Environmental data is required to refine the CSM and prepare an Sl for Site 2. The Sl will determine if
surface and subsurface soil and groundwater within the boundary of Site 2 have been affected by
potential contaminants that are related to the fire fighting training activities. The environmental data will
be used to characterize the nature and extent of contaminants present in surface and subsurface soil and

groundwater within the boundary of Site 2.

This data will be used to determine if the project will proceed as a petroleum site under Chapter 62-770,
F.A.C., or if the site will proceed on a path similar to a CERCLA site under Chapter 62-780, F.A.C. The
data will also be used to determine: if soil and groundwater do not exceed their PALs, then a NFA
decision will be made; or, if soil or groundwater exceed their PALs, then determine if the exceedances are
only petroleum-based, or if there are non-petroleum target analytes with exceedances to select a path
forward, and based on the petroleum or CERCLA path decision, conduct additional assessment and/or a
remedial action plan under Chapter 62-770, F.A.C., for a petroleum site, or an Rl and/or EE/CA under
Chapter 62-780, F.A.C., for a CERCLA site.

11.2 INFORMATION INPUTS

This sampling effort will utilize a Triad Approach to collect, evaluate, and prioritize data collection to
evaluate the extent of contaminants in surface and subsurface soil and groundwater. A DPT rig with
MIP/LIF will be used to collect data to provide information for real-time decision making for the collection
of groundwater samples for field screening analysis of volatile organic vapors and for analysis of VOCs by
KB Labs, a National Environmental Laboratory Accreditation Program (NELAP)-approved mobile
laboratory. The MIP/LIF field screening results are real-time three dimensional semi-quantitative data that
will be used to select samples (surface and subsurface soil and groundwater) for confirmation analysis by
a fixed base laboratory and to select the locations of monitoring wells that will be used to collect

groundwater samples.
The MIP/LIF three dimensional semi-quantitative data will be used to select soil samples that represent

high, medium, low, and no responses by the MIP/LIF instrumentation. The confirmation soil samples

selected by the field operation lead to represent the high, medium, and low MIP/LIF instrument response
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will each consist of 30 percent of the 20 samples or 6 soil samples for each category and the confirmation
soil samples selected to represent no responses by the MIP/LIF instrumentation will be 10 percent of the

20 samples or 2 soil samples.

The laboratory analytical results of the confirmation soil samples will be compared graphically to the
MIP/LIF instrument response data to correlate, if possible, an approximate concentration of the target

analytes to the MIP/LIF instrument response.

Groundwater samples will also be collected with the DPT at each of the 20 MIP/LIF DPT locations. The
20 DPT groundwater samples will be analyzed using a mobile laboratory to initially characterize whether

or not a release to groundwater is present and its potential horizontal extent.

Replicates of the DPT groundwater samples will consist of a minimum of 5 percent (1 groundwater
sample) up to a maximum of 5 of the 20 groundwater samples screened for VOCs by the on-site
laboratory. The replicates will be analyzed off-site by Katahdin for definitive VOCs analysis. At a
minimum, the replicates submitted for fixed-base laboratory analysis will represent low, medium, and high
concentrations of the target analytes (e.g., low would be a concentrations at or below the detection limit
for the target analytes detected by the mobile laboratory, medium would be at the approximate cleanup
target levels (CTLs) for the target analytes detected by the mobile laboratory, and high would be at

concentrations that exceeds the CTLs for the detected target analytes by the mobile laboratory.

The Project Team will use the DPT groundwater data, along with the results of the MIP/LIF data, to select
locations to install up to 10 permanent shallow monitoring wells and three permanent deep monitoring
wells to characterize the horizontal extent of a plume, should one exist. The monitoring well locations will
be selected to represent hydraulic upgradient, side gradient, and downgradient locations that are similar
to the horizontal distribution of the plume, if present, found at the 20 MIP/LIF DPT locations.

The confirmation soil sample analysis and groundwater samples collected from the monitoring wells will
be analyzed for VOCs, SVOCs, pesticides, PCBs, Florida Waste Oil metals (arsenic, cadmium,
chromium, and lead), and TRPH (using FL-PRO) by Katahdin, a DoD Environmental Laboratory
Accreditation Program (ELAP) accredited and NELAP-approved fixed-base laboratory. The results of the
environmental sampling of surface and subsurface soil and groundwater will be evaluated to establish the
boundaries of Site 2 and to collect pre-design soil samples for the Site 2 EE/CA, if needed. Based on the
previous site use, it is anticipated that the pre-design soil samples will be analyzed by Katahdin for a
subset of the target analytes that are detected at Site 2 based on the findings for the laboratory analysis
of the confirmatory soil samples. The subset of the target analytes for the pre-design soil sampling event

will be selected by the Project Team after review the analytical results of the confirmatory soil samples.
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The following physical and chemical data will be collected during this investigation:

1. MIP results: The MIP is a screening tool with semi-quantitative capabilities acting as an interface
between contaminants (chlorinated volatile organic compounds [cVOCs]) in the subsurface and gas
phase detectors at the surface. MIP acquisition software logs detector signal with depth. The
detectors to be utilized include an electron capture detector (ECD) and a flame ionization detector
(FID). The ECD is designed for sensitivity to cVOCs and other electronegative organic compounds,
and the FID is a general detector designed for sensitivity to all combustible hydrocarbons. The ECD

and FID will be used for VOC:s field analysis.

2. LIF: The fiber optic-based LIF sensor system is light at a specific wavelength generated from a laser
that is passed down a fiber optic cable to a sapphire window in the tip of the rod string as it is
advanced into the subsurface. The laser light excites two or three ring aromatic compounds, or
polycyclic aromatic hydrocarbons (PAHSs), in the soil adjacent to the sapphire window causing them
to fluoresce. The relative response of the sensor depends on the specific analyte being measured
because of the varying ratios of PAHs in each hydrocarbon mixture. The induced fluorescence from
the PAHSs is returned over a second fiber to the surface, where it is quantified using a detector

system. The peak wavelength and intensity provide information about the type of petroleum product.

3. Chemical Data: Surface and subsurface soil and groundwater samples will be analyzed by Katahdin
for the select list of target analytes that are presented in Worksheet #15. Groundwater samples will
also be analyzed by a mobile laboratory for only VOCs. The sampling methods that will be utilized

are presented in Worksheet #18, and the analytical methods are presented in Worksheet #19.

4. Field Parameters: Field investigation parameters for groundwater will include dissolved oxygen (DO),
oxidation-reduction potential, pH, conductivity, temperature, and turbidity. These data will be
collected in the field. The relevant Standard Operating Procedures (SOPs) are presented in
Worksheet #21.

5. Groundwater Level Measurements: Synoptic groundwater levels will be measured in each monitoring
well to determine the groundwater flow direction. The sampling methods are presented in

Worksheet #18.

6. PALs: Concentrations of target analytes will be compared against PALs. The PALs for this Sl are

derived from the following criteria for each media of concern:
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Soil

If the site is evaluated and it is determined by the Project Team to be a petroleum site under
Chapter 62-770, F.A.C., then the PALs will consist of the following:

e SCTLs for Chapter 62-777, F.A.C., Table Il (Soils) — residential only, not leachability.

e The laboratory Practical Quantitation Limit (PQL) should be used if it is less stringent than the CTL
according to Chapter 62-780.680(2)(b)2.a.(lll), F.A.C. The PQL, as defined by the FDEP, is the
lowest concentration that a laboratory can accurately report on a chemical. The Project Team has
agreed to replace the PALs with the laboratory Limit of Quantitation (LOQ) for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of
Practical Quantitation Limits” (FDEP, 2004).

If the site is evaluated and it is determined by the Project Team to proceed on a path similar to a
CERCAL site under Chapter 62-780, F.A.C., then the PALs will also consist of the following:

o Derived Alternative CTLs per Chapter 62-780(5), F.A.C.

e Apportioned SCTLs in accordance with Chapter 62-780(2)(b)1.2.(V), F.A.C.

o 95% Upper Confidence Limit approach in accordance with Chapter 62-780.680(2)(b)1.2.(Il), F.A.C.

e USEPA Regions 3, 6, and 9 RSLs for Chemical Contaminants at Superfund Sites — Residential Soil
Values (R-RSLs) (USEPA, 2010).

e The laboratory PQL should be used if it is less stringent than the CTL according to
Chapter 62-780(2)(b)2.a.(lll), F.A.C.

Groundwater

If the site is evaluated and it is determined by the Project Team to be a petroleum site under
Chapter 62-770, F.A.C., then the PALs will consist of the following:

o FDEP GCTLs per Chapter 62-777, F.A.C., Table 1 (Groundwater).

e Florida Drinking Water Standards, Chapter 62-550.310, F.A.C.

e Chapter 62-780, F.A.C., definition for low yield, poor quality aquifers.

e The laboratory PQL should be used if it is less stringent than the CTL according to
Chapter 62-780(1)(c), F.A.C. However, the Project Team has agreed to replace the PALs with the
laboratory LOQs for decision making purposes, as suggested in “Guidance for the Selection of
Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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If the site is evaluated and it is determined by the Project Team to proceed on a path similar to a
CERCLA site under Chapter 62-780, F.A.C., then the PALs will also consist of the following:

e USEPA Maximum Contaminant Levels.
e USEPA Regions 3, 6, and 9 RSLs for Chemical Contaminants at Superfund Sites — Tap Water
Values (T-RSLs) (USEPA, 2010).

11.3 STUDY AREA BOUNDARIES

The Site 2 horizontal boundary will initially consist of the Fire Fighter Training Area and within 3 feet of the

Fire Fighter Training Area. The vertical boundary will initially consist of the following.

. Surface Soil — 0 to 2 feet bgs

. Subsurface Soil — 2 to 40 feet bgs or the top of the water table, whichever comes first.

Soil samples will be collected until MIP, LIF, or positive organic vapor analyzer (OVA) (until OVA FID
results are no longer detected or until groundwater is intercepted). Groundwater is estimated to be
40 feet bgs. Groundwater samples will be collected from a screened interval that is placed from the water
table to 5 feet below the water table for analysis by a mobile laboratory. If the soil and groundwater
screening criteria are exceeded, the Site 2 boundary will be expanded by stepping out approximately

20 feet no more than three times.

114 ANALYTIC APPROACH

Separate decision rules have been created for the regulatory path and for the evaluation of the soil and

groundwater migration pathways being investigated. The decision rules are presented below.

11.4.1 Requlatory Path Decision Rule

If target analytes detected in exceedance of the applicable PALs are indicative of only petroleum related
constituents as identified in Tables A and B of Chapter 62-770, F.A.C., then the project will proceed as a
petroleum site under Chapter 62-770, F.A.C.

If the target analytes detected in exceedance of the applicable PALs are not indicative of only petroleum

related constituents, then the site will proceed on a path similar to a CERCLA site under Chapter 62-780,
F.A.C.

TtNUS/TAL-10-0614/JM030-S1D Page 35 CTO JM30



Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

11.4.2 Surface Soil Decision Rule

Individual surface and subsurface soil concentrations will be compared to soil PALs.

e |If surface and/or subsurface soil target analyte concentration does not exceed their PALs for target
analytes, collected below the Fire Fighter Training Pit or the 3-foot step out, then NFA for soils will be
recommended.

o |If any surface and/or subsurface soil target analyte concentration exceeds the PAL for that target
analyte, additional data will be collected via step out samples.

e If any surface and/or subsurface soil target analyte concentration is less than the PAL for that analyte
(or group of analytes), then the soil contamination has been delineated for that analyte (or group of

analytes) and will be evaluated in the S| and/or EE/CA.

11.4.3 Groundwater Decision Rule

e If groundwater target analyte concentration does not exceed their PALs for target analytes, collected
below the Fire Fighter Training Pit or the 3 foot step out, then NFA for soils will be recommended.

o If any groundwater target analyte concentration exceeds the PAL for that target analyte, then
additional data will be collected via step out samples.

e If any groundwater target analyte concentration is less than the PAL for that analyte (or group of
analytes), then the groundwater contamination has been delineated for that analyte (or group of

analytes) and will be evaluated in the S| and/or EE/CA.

11.4.4 Sl and EE/CA Decision Rule

e |If soil and groundwater samples do not exceed their PALs, then recommend a NFA decision.

o If soil and/or groundwater exceed their PALs then, based on the petroleum or CERCLA path decision,
conduct additional assessment and/or a Remedial Action Plan (RAP) under Chapter 62-770, F.A.C.,
or an Rl and/or EE/CA under Chapter 62-780, F.A.C.

e The decision to conduct additional assessment and/or a RAP or Rl or EE/CA will be evaluated based

on the following:

= Media affected (soil and/or groundwater).

= Horizontal and vertical extent of contamination in affected media.
= Magnitude of contamination in affected media.

= Cost of Rl versus EE/CA.
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11.5 MEASUREMENT AND PERFORMANCE CRITERIA

Because the biased sampling locations were strategically selected, probability limits for false positive and
false negative decision errors were not established. Simple comparisons of measured concentrations to
action levels are being used for the first stages of decision making. The Project Team will use the
measured results to determine whether the amount and type of data collected are sufficient to support the
attainment of the project objectives. This will involve an evaluation of contaminant concentrations and an
evaluation of uncertainty for contaminants that have action levels that are less than the laboratory
detection limits (LDLs), Limits of Detection (LODs), and LOQs to ensure that contaminants are likely to
have been detected, if present. If all data have been collected as planned and no data points are missing
or rejected for quality reasons, then the sampling event completeness will be considered satisfactory. If
any data gaps are identified, including missing or rejected data, the Project Team will assess whether a
claim of having obtained project objectives is reasonable. This assessment will depend on the number
and type of identified data gaps; therefore, a more detailed strategy cannot be presented. All Project

Team members will be involved in rendering the final conclusion regarding adequacy of the data.
11.6 PLAN FOR OBTAINING DATA
The soil and groundwater sampling design, rationale, and locations are summarized in Worksheets #17

and #18. These worksheets identify the locations that are to be sampled and the analyses to be

conducted.
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SAP Worksheet #12 -- Measurement Performance Criteria Table — Field Quality Control (QC) Samples
(UEP-QAPP Manual Section 2.6.2)

QC Sample
Analytical Data Quality I Assesses_, Error for
QC Sample Frequency . Measurement Performance Criteria (MPCs) Sampling (S),
Group Indicators (DQIs) .
Analytical (A) or
both (S&A)
. . One per 20 field . No analytes = %2 LOQ, except common
Equipment Rinsate All Fractions | samples per matrix per Accuracy/Blgs/ laboratory contaminants, which must be S&A
Blanks . . 1 Contamination
sampling equipment . < LOQ.
One per cooler Accuracy/Bias/ No analytes = %2 LOQ, except common
Trip Blanks VOCs containing VOC YIBl laboratory contaminants, which must be S&A
Contamination
samples. <LOAQ.
One per 10 field Values > 5X LOQ: Relative Percent Difference
Field Duplicate All Fractions P Precision (RPD) must be < 30% (aqueous samples) and S&A
samples collected. o L1 12,3
< 50% (solids)™ ",
Cogler Temperature All Fractions | One per cooler. Representativeness Temperature .m“SZ be between 0 and 6 S
Indicator degrees Celsius (°C).
1 — Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used.
2 — If duplicate values for non-metals are < 5x LOQ, the absolute difference should be < 2x LOQ.
3 — If duplicate values for metals are < 5x LOQ, the absolute difference should be < 4x LOQ.
TtNUS/TAL-10-0614/JM030-S1D Page 38 CTO JM30



Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #13 -- Secondary Data Criteria and Limitations Table
(UFP-QAPP Manual Section 2.7)

Data Generator(s)

Data Source N o T
C o (originating organization, data How Data Limitations on
Secondary Data (originating organization, report : N .
; types, data generation / collection Will Be Used Data Use
title and date)
dates)
None NA NA NA NA
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SAP Worksheet #14 -- Summary of Project Tasks
(UFP-QAPP Manual Section 2.8.1)

The field tasks are summarized below. A short description of these tasks is also provided.

e Mobilization/Demobilization

o Utility Clearance

e Monitoring Equipment Calibration

e MIP/LIF Probe Sampling

e DPT Groundwater Sampling

o Well Installations

e Groundwater Sampling

e Water Level Measurements

e Investigation Derived Waste (IDW) Management
e Field Decontamination Procedures

e Field Documentation Procedures

Additional project activities include the following tasks:
e Analytical Tasks

¢ Data Management

o Data Review

e Project Reports

Mobilization/Demobilization

Mobilization shall consist of the delivery of all equipment, materials, and supplies to the site; the complete
assembly in satisfactory working order of all such equipment at the site; and the satisfactory storage at
the site of all such materials and supplies. Tetra Tech will coordinate with the Facility to identify locations
for the storage of equipment and supplies. Site-specific Health and Safety Training for all Tetra Tech

subcontractors will be provided as part of the site mobilization.
Demobilization shall consist of the prompt and timely removal of all equipment, materials, and supplies

from the site following completion of the work. Demobilization includes the cleanup and removal of IDW

generated during the conduct of the investigation.
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Utility Clearance

Prior to the commencement of any intrusive activities, Tetra Tech will coordinate utility clearance with the
Facility and Sunshine State One Call. The Facility and utility companies subscribed to Sunshine State
One Call will identify and mark-out utilities that may be present within the proposed well installation areas.
Subsurface utilities will also be cleared by the well installation subcontractor by notifying the Sunshine
State One Call utility clearing service. See Tetra Tech SOP HS-1.0 (see Appendix A) on conducting well

installations for further information.

Monitoring Equipment Calibration

These procedures are described in Worksheet #22.

MIP/LIF Probe Sampling

A MIP/LIF probe will be used to collect field measurements of VOCs in subsurface soil. The readings of
VOCs will be accomplished by advancing (typically at a rate of 1 foot per minute) a MIP/LIF detector into
the subsurface via DPT methods continuously to target depths. A heating block and the tip of the probe
will volatilize VOCs in the subsurface, which will defuse across a semi-permeable membrane to be
withdrawn via a carrier gas to the surface where continuous measurements will be made via an ECD and
a FID. The fiber optic-based LIF sensor system excites two or three ring aromatic compounds, or PAHs,
in the soil adjacent to a sapphire window causing them to fluoresce. The induced fluorescence from the
PAHSs is returned over a second fiber to the surface where it is quantified using a detector system. The
peak wavelength and intensity provide information about the type of petroleum product. Readings will be
logged and a computer log generated for each sample location providing VOC/PAH distributions with

depth in the subsurface.

DPT Groundwater Sampling

DPT methods will be used to collect in situ groundwater samples at select locations within Site 2. The
actual locations and depths will be determined after a review of MIP/LIF data. Groundwater samples will
be analyzed in the field by a mobile laboratory (KB Labs) for VOCs. This data will be used to characterize
the nature and extent of VOCs that may be present in groundwater due to the fire fighting training

activities.

DPT methods involve the advancement of a DPT groundwater sampling screen to a target depth. The

screen is then revealed to the formation and groundwater is withdrawn via polyethylene tubing to the
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surface via a peristaltic pump. Groundwater samples will be collected via the straw method, placed into
vials, and provided to the mobile laboratory (KB Labs) for analysis of VOCs.

Well Installations

Based on the results of MIP/LIF and DPT groundwater sampling, a second phase of field work will be
conducted to install monitoring wells. The locations, number, and design of the wells will be determined
after review of the MIP/LIF and DPT data. In general, the monitoring wells will be designed to confirm
MIP/LIF and field screening results and to provide a sufficient monitoring well network for the evaluation
of Site 2. Drilling methods and procedures to install the monitoring wells will follow standard industry
practices in accordance with Navy requirements for monitoring well design and installation
(NAVFAC SE, 1997). SOPs are detailed in Worksheets #18 and #21.

Groundwater Sampling

Groundwater samples from monitoring wells will be collected using low-flow purging techniques
(discharge rate of less than 1 liter per minute) with a peristaltic pump (or submersible pump if the
groundwater depth is greater than 20 feet bgs) using Teflon™ tubing dedicated to each well. The
monitoring well groundwater samples will be collected using the procedures specified in FS 2200,
Groundwater Sampling (FDEP, 2008). Worksheets #17 and #18 specify the groundwater sample
locations and analytical groups to be analyzed for each sample for this investigation. Worksheet #23

specifies the analytical methods to be used.

Prior to groundwater sample collection, the monitoring wells will be purged. Both purging and sampling
operations will be conducted at a flow rate that results in a groundwater turbidity measurement of
20 Nephelometric Turbidity Units (NTUs) or less (inherent turbidity will be minimized to the greatest extent
possible using low flow techniques; individual well conditions and local geology may preclude meeting the

20-NTU criteria) in which case it will be noted in the field logbook and sampling will proceed.

The sample aliquots for SVOCs (including measurements for low level PAHSs), pesticides, PCBs, TRPH,
and metals will be collected directly from the discharge side of the peristaltic pump following the quiescent
sampling procedure. The sample aliquot for VOC analysis will be collected last by slowly pulling the
Teflon™ tubing out of the well to minimize agitation of the water in the monitoring well and then
transferring the contents of the tubing to a VOC vial. After collection, the samples will be placed in a
cooler, chilled with ice, and shipped under chain-of-custody protocol to Katahdin for analysis. SOPs are
detailed in Worksheets #18 and #21.
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Water Level Measurements

One synoptic round of electronic water-level measurements will be conducted at Site 2 as part of each
groundwater sampling event to provide information regarding groundwater flow patterns and hydraulic
gradients. Water-level measurements will be completed within the shortest time possible on the same
day and no sooner than 24 hours after a significant precipitation event to minimize the precipitation
effects on the data sets. Water level measurements will be recorded to the nearest 0.01 foot and
referenced to a top of casing notch or northern side of the well casing. The measurement instrument will
be decontaminated prior to conducting the measurement event and between each monitoring well. SOPs
are detailed in Worksheets #18 and #21.

IDW Management

Types of IDW generated during this investigation that could be potentially contaminated include excess
soil material collected but not placed in the laboratory supplied sample jars, sampling equipment
decontamination wastewaters, and personnel protective equipment (PPE) and clothing. Based on the
historical site activities and types of contaminants present, none of these IDW materials is expected to
present a significant risk to human health or the environment if properly managed. Excess soil will initially
be placed in 55-gallon labeled, sealable steel drums. The drums will be transported to a secured area
designated by the Navy. Proper disposal of these wastes will be performed by the Navy (or its designee)
after the analytical results of the soil samples are received from the laboratory and reviewed. PPE and

clothing will be wiped clean and disposed of in trash containers.

Field Decontamination Procedure

Decontamination of major equipment and sampling equipment will be in general accordance with
FC 1000, Cleaning / Decontamination Procedures (FDEP, 2008).

Field Documentation Procedures

Pre-preserved, certified-clean bottle ware will be supplied by the laboratories. Matrix-specific sample log
sheets will be maintained for each sample collected. In addition, sample collection information will be
recorded in bound field notebooks or specific field forms. Samples will be packaged and shipped
according to FS 1000, General Sampling Procedures (FDEP, 2008).

Field documentation will be performed in accordance with Tetra Tech SOP SA-6.3 (see Appendix A). A

summary of all field activities will be properly recorded in indelible ink in a bound logbook with
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consecutively numbered pages that cannot be removed. Logbooks will be assigned to field personnel

and will be stored in a secured area when not in use.

At a minimum, the following information will be recorded in the site logbook:

e Name of the person to whom the logbook is assigned.

e Project name.

e Project start date.

o Names and responsibilities of on-site project personnel including subcontractor personnel.

o Arrival/departure of site visitors.

e Arrival/departure of equipment.

e Sampling activities and sample log sheet references.

e Description of subcontractor activities.

e Sample pick-up information including chain-of-custody numbers, air bill numbers, carrier, time,
and date.

e Description of borehole or monitoring well installation activities and operations.

e Health and safety issues.

o Description of photographs including date, time, photographer, roll and picture number, location,

and compass direction of photograph.
All entries will be written in indelible ink and no erasures will be made. If an incorrect entry is made,
striking a single line through the incorrect information will make the correction; the person making the

correction will initial and date the change.

Analytical Tasks

Chemical analysis will be performed by a mobile laboratory (KB Labs) and a fixed-base laboratory
(Katahdin).

KB Labs is a current NELAP-approved laboratory with the State of Florida Department of Health. A copy
of the laboratory certification for KB Labs can be found in Appendix B. Analyses will be performed in
accordance with the analytical methods identified in Worksheet #19. KB Labs is expected to meet the
PALs for VOCs to the extent identified in Worksheet #15. KB Labs will perform chemical analysis
following laboratory-specific SOPs (Worksheets #19 and #23) developed based on the analytical methods
listed in Worksheets #19 and #30. Replicates consisting of a minimum of 5 percent and a maximum of
5 groundwater samples screened for VOCs by the on-site laboratory will be analyzed off-site by Katahdin

for definitive VOCs analysis. At a minimum, the replicates submitted for fixed base laboratory analysis
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will represent low medium and high concentrations of the target analytes (e.g., low would be a
concentration at or below the detection limit for the target analytes detected by the mobile laboratory,
medium would be at the approximate CTLs for the target analytes detected by the mobile laboratory and
high would be a concentrations that exceeds the CTLs for the target analytes detected by the mobile

laboratory.

Chemical analysis will be performed off-site by Katahdin. Katahdin is accredited under the DoD ELAP. In
addition, Katahdin holds NELAP accreditation with the State of Florida Department of Health serving as
their primary accrediting authority. Copies of the laboratory accreditation are located in Appendix B.
Analyses will be performed in accordance with the analytical methods identified in Worksheet #19.
Katahdin will meet the PALs as shown in Worksheet #15. Katahdin will perform chemical analysis
following laboratory specific SOPs (Worksheets #19 and #23) developed based on the analytical methods
listed in Worksheet #19 and #30. Copies of the laboratory’s SOPs are included in Appendix B.

All soil results will be reported by the laboratory on a dry-weight basis. Results of percent moisture will be
reported in each analytical data package and electronic data files. This information will also be captured
in the project database which will eventually be uploaded to the Naval Installation Restoration Information

Solution database. Percent moisture information will also be captured in the Sl report.

Data Management

Data Handling and Management — After the field investigation is completed, the field sampling log sheets

will be organized by date and media and filed in the project files. The field logbooks for this project will be
used only for these sites and will also be categorized and maintained in the project files after the
completion of the field program. Project personnel completing concurrent field sampling activities may
maintain multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The
field logbooks will be titled based on date and activity. The data handling procedures to be followed by
the laboratories will meet the requirements of the technical specification. The electronic data results will
be automatically downloaded into the Tetra Tech database in accordance with proprietary Tetra Tech

processes.

Data Tracking and Control — The Tetra Tech PM (or designee) is responsible for the overall tracking and

control of data generated for the project.
o Data Tracking: Data is tracked from its generation to its archiving in the Tetra Tech project-specific

files. The Tetra Tech Project Chemist (or designee) is responsible for tracking the samples collected

and shipped to the subcontracted laboratory. Upon receipt of the data packages from the analytical
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laboratory, the Tetra Tech Project Chemist will oversee the data validation effort, which includes
verifying that the data packages are complete and results for all samples have been delivered by the

analytical laboratory.

o Data Storage, Archiving, and Retrieval: The data packages received from the subcontracted
laboratory are tracked in the data validation logbook. After the data are validated, the data packages
are entered into the Tetra Tech CLEAN file system and archived in secure files. The field records
including field logbooks, sample logs, chain-of-custody records, and field calibration logs will be
submitted by the Tetra Tech FOL to be entered into the CLEAN file system prior to archiving in
secure project files. The project files are audited for accuracy and completeness. At the completion
of the Navy contract the records will be stored by Tetra Tech and eventually delivered to
NAVFAC SE.

o Data Security: The Tetra Tech project files are restricted to designated personnel only. Records can
only be borrowed temporarily from the project file using a sign-out system. The Tetra Tech Data
Manager maintains the electronic data files. Access to the data files is restricted to qualified

personnel only. File and data backup procedures are routinely performed.

Assessment and Oversight — Refer to Worksheet #32 for assessment findings and corrective actions and

Worksheet #33 for QA management reports.

Data Review

Data verification is described in Worksheet #34. Data validation is described in Worksheets #35 and #36.

Usability assessment is described in Worksheet #37.

Project Reports

An Sl report will be prepared summarizing the results of all field activities and presenting all information
collected. The Sl report will be provided to the Project Team for review. After incorporation of Project

Team comments, a final Sl report will be prepared and submitted to the Navy, FDEP, and USEPA.
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Title: SI Work Plan for Site 2
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Matrix: Soil
Analytical Group: VOCs
CAS PAL PQLG Katahdin
Analyte Number | (mg/kg) PAL Reference (mg/kg) LOQ LOD DL
(mg/kg) (mg/kg) | (mg/kg)

1,1,1-TRICHLOROETHANE 71-55-6 1.9 FDEP Leachability SCTL 0.63 0.005 0.0025 0.00042
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.001 FDEP Leachability SCTL 0.00033 0.005 0.0025 0.00084
1,1,2-TRICHLOROETHANE 79-00-5 0.03 FDEP Leachability SCTL 0.010 0.005 0.0025 0.00097
1,1,2-TRICHLOROTRIFLUOROETHANE 76-13-1 11,000 FDEP Leachability SCTL 3.700 0.005 0.0025 0.0009
1,1-DICHLOROETHANE 75-34-3 0.4 FDEP Leachability SCTL 0.13 0.005 0.0025 0.0017
1,1-DICHLOROETHENE 75-35-4 0.06 FDEP Leachability SCTL 0.020 0.005 0.0025 0.00093
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 0.001 FDEP Leachability SCTL 0.00033 0.005 0.0025 0.0015
1,2-DIBROMOETHANE 106-93-4 0.0001 FDEP Leachability SCTL 0.000033 0.005 0.0025 0.0012
1,2-DICHLOROBENZENE 95-50-1 17 FDEP Leachability SCTL 5.7 0.005 0.0025 0.00078
1,2-DICHLOROETHANE 107-06-2 0.01 FDEP Leachability SCTL 0.0033 0.005 0.0025 0.001
1,2-DICHLOROPROPANE 78-87-5 0.03 FDEP Leachability SCTL 0.010 0.005 0.0025 0.0014
1,3-DICHLOROBENZENE 541-73-1 7 FDEP Leachability SCTL 2.3 0.005 0.0025 0.00062
1,4-DICHLOROBENZENE 106-46-7 2.2 FDEP Leachability SCTL 0.73 0.005 0.0025 0.00044
2-BUTANONE 78-93-3 17 FDEP Leachability SCTL 5.7 0.025 0.0125 0.0059
2-HEXANONE 591-78-6 1.4 FDEP Leachability SCTL 0.47 0.025 0.0125 0.0048
4-METHYL-2-PENTANONE 108-10-1 2.6 FDEP Leachability SCTL 0.87 0.025 0.0125 0.0059
ACETONE 67-64-1 25 FDEP Leachability SCTL 8.3 0.025 0.0125 0.0051
BENZENE 71-43-2 0.007 FDEP Leachability SCTL 0.0023 0.005 0.0025 0.00092
BROMODICHLOROMETHANE 75-27-4 0.004 FDEP Leachability SCTL 0.0013 0.005 0.0025 0.0006
BROMOFORM 75-25-2 0.03 FDEP Leachability SCTL 0.010 0.005 0.0025 0.0007
BROMOMETHANE 74-83-9 0.05 FDEP Leachability SCTL 0.017 0.01 0.005 0.0011
CARBON DISULFIDE 75-15-0 5.6 FDEP Leachability SCTL 1.8 0.005 0.0025 0.00078
CARBON TETRACHLORIDE 56-23-5 0.04 FDEP Leachability SCTL 0.013 0.005 0.0025 0.0013
CHLOROBENZENE 108-90-7 1.3 FDEP Leachability SCTL 0.43 0.005 0.0025 0.00051
CHLORODIBROMOMETHANE 124-48-1 0.003 FDEP Leachability SCTL 0.0010 0.005 0.0025 0.001
CHLOROETHANE 75-00-3 0.06 FDEP Leachability SCTL 0.020 0.01 0.005 0.0013
CHLOROFORM 67-66-3 0.29 USEPA R-RSL 0.097 0.005 0.0025 0.00035
CHLOROMETHANE 74-87-3 0.01 FDEP Leachability SCTL 0.0033 0.01 0.005 0.0014
CIS-1,2-DICHLOROETHENE 156-59-2 0.4 FDEP Leachability SCTL 0.13 0.005 0.0025 0.00091
CIS-1,3-DICHLOROPROPENE 10061-01-5 1.7 USEPA R-RSL 0.57 0.005 0.0025 0.00072
CYCLOHEXANE 110-82-7 7,000 USEPA R-RSL 2,300 0.005 0.0025 0.0014
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CAS PAL PQLG Katahdin
Analyte Number | (mg/kg) PAL Reference (ma/kg) LOQ LOD DL
(mg/kg) (mg/kg) | (mg/kg)
DICHLORODIFLUOROMETHANE 75-71-8 44 FDEP Leachability SCTL 15 0.01 0.005 0.00092
ETHYLBENZENE 100-41-4 0.6 FDEP Leachability SCTL 0.20 0.005 0.0025 0.00065
ISOPROPYLBENZENE 98-82-8 0.2 FDEP Leachability SCTL 0.067 0.005 0.0025 0.00092
METHYL ACETATE 79-20-9 16 FDEP Leachability SCTL 5.3 0.005 0.0025 0.0027
METHYL TERT-BUTYL ETHER 1634-04-4 0.09 FDEP Leachability SCTL 0.030 0.005 0.0025 0.0011
METHYLENE CHLORIDE 75-09-2 0.02 FDEP Leachability SCTL 0.0067 0.025 0.0125 0.0079
METHYL CYCLOHEXANE 108-87-2 NA None NA 0.005 0.0025 0.00096
STYRENE 100-42-5 3.6 FDEP Leachability SCTL 1.2 0.005 0.0025 0.00051
TETRACHLOROETHENE 127-18-4 0.03 FDEP Leachability SCTL 0.010 0.005 0.0025 0.0012
TOLUENE 108-88-3 0.5 FDEP Leachability SCTL 0.17 0.005 0.0025 0.0014
O-XYLENE 95-47-6 3,800 USEPA R-RSL 1,300 0.005 0.0025 0.0013
M+P-XYLENES TTNUS054 NA None NA 0.01 0.005 0.0017
TRANS-1,2-DICHLOROETHENE 95-47-6 0.7 FDEP Leachability SCTL 0.23 0.005 0.0025 0.00071
TRANS-1,3-DICHLOROPROPENE 10061-02-6 1.7 USEPA R-RSL 0.57 0.005 0.0025 0.00086
TRICHLOROETHENE 79-01-6 0.03 FDEP Leachability SCTL 0.010 0.005 0.0025 0.00059
TRICHLOROFLUOROMETHANE 75-69-4 33 FDEP Leachability SCTL 11 0.01 0.005 0.00091
VINYL CHLORIDE 75-01-4 0.007 FDEP Leachability SCTL 0.0023 0.01 0.005 0.00087

Notes:

CAS = Chemical Abstract Service
mg/kg = Milligram per Kilogram
PQLG = Project Quantitation Limit Goal

The PAL references for soil are USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential SCTL, Chapter 62-777 Residential
Soil-Direct, Table Il (FDEP, 2005b); FDEP Leachability SCTL: Chapter 62-777 Leachability Based Groundwater, Table Il (FDEP, 2005b).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Katahdin
Analyte Nucrﬁt?er PAL (mg/kg) PAL Reference (rl:r;g}_kg) LOQ LOD DL

(mg/kg) | (mg/kg) | (mg/kg)
1-METHYLNAPHTHALENE 90-12-0 3.1 FDEP Leachability SCTL 1.0 0.33 0.25 0.124
1,1-BIPHENYL 92-52-4 0.2 FDEP Leachability SCTL 0.067 0.33 0.25 0.073
2,2'-OXYBIS(1-CHLOROPROPANE) (1) 108-60-1 0.009 FDEP Leachability SCTL 0.0030 0.02 0.01 0.002
2,4,5-TRICHLOROPHENOL (1) 95-95-4 0.07 FDEP Leachability SCTL 0.023 0.1 0.05 0.0025
2,4,6-TRICHLOROPHENOL (1) 88-06-2 0.06 FDEP Leachability SCTL 0.020 0.1 0.05 0.0033
2,4-DICHLOROPHENOL (1) 120-83-2 0.003 FDEP Leachability SCTL 0.0010 0.02 0.01 0.0022
2,4-DIMETHYLPHENOL 105-67-9 1.7 FDEP Leachability SCTL 0.57 0.33 0.25 0.165
2,4-DINITROPHENOL (1) 51-28-5 0.06 FDEP Leachability SCTL 0.020 0.1 0.05 0.063
2,4-DINITROTOLUENE (1) 121-14-2 0.0004 FDEP Leachability SCTL 0.0013 0.02 0.01 0.007
2,6-DINITROTOLUENE (1) 606-20-2 0.0004 FDEP Leachability SCTL 0.0013 0.02 0.01 0.0043
2-CHLORONAPHTHALENE 91-58-7 260 FDEP Leachability SCTL 87 0.33 0.25 0.083
2-CHLOROPHENOL 95-57-8 0.7 FDEP Leachability SCTL 0.23 0.33 0.25 0.083
2-METHYLNAPHTHALENE 91-57-6 8.5 FDEP Leachability SCTL 2.8 0.33 0.25 0.092
2-METHYLPHENOL 95-48-7 0.3 FDEP Leachability SCTL 0.10 0.33 0.25 0.2
2-NITROANILINE 88-74-4 0.1 FDEP Leachability SCTL 0.033 0.82 0.62 0.075
2-NITROPHENOL 88-75-5 NA None NA 0.33 0.25 0.167
3,3'-DICHLOROBENZIDINE (1) 91-94-1 0.003 FDEP Leachability SCTL 0.0010 0.02 0.01 0.003
3-NITROANILINE (1) 99-09-2 0.01 FDEP Leachability SCTL 0.0033 0.02 0.01 0.0087
4,6-DINITRO-2-METHYLPHENOL (1) 534-52-1 0.4 FDEP Leachability SCTL 0.13 0.82 0.62 0.337
4-BROMOPHENYL PHENYL ETHER 101-55-3 NA None NA 0.33 0.25 0.085
4-CHLORO-3-METHYLPHENOL 59-50-7 0.4 FDEP Leachability SCTL 0.13 0.33 0.25 0.166
4-CHLOROANILINE 106-47-8 0.2 FDEP Leachability SCTL 0.067 0.33 0.25 0.119
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NA None NA 0.33 0.25 0.078
4-METHYLPHENOL (1) 106-44-5 0.03 FDEP Leachability SCTL 0.010 0.1 0.05 0.0099
4-NITROANILINE (1) 100-01-6 0.008 FDEP Leachability SCTL 0.0027 0.02 0.01 0.0013
4-NITROPHENOL 100-02-7 0.3 FDEP Leachability SCTL 0.10 0.82 0.62 0.309
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Katahdin
Analyte Nl?mAt?er PAL (mg/kg) PAL Reference (rl:r)g}_ki) LOQ LOD DL
(mg/kg) | (mg/kg) | (mg/kg)
ACENAPHTHENE 83-32-9 2.1 FDEP Leachability SCTL 0.70 0.33 0.25 0.065
ACENAPHTHYLENE 208-96-8 27 FDEP Leachability SCTL 9.0 0.33 0.25 0.07
ACETOPHENONE 98-86-2 3.9 FDEP Leachability SCTL 1.3 0.33 0.25 0.178
ANTHRACENE 120-12-7 2,500 Leachability SCTL 830 0.33 0.25 0.084
ATRAZINE 1912-24-9 0.06 FDEP Leachability SCTL 0.020 0.33 0.25 0.091
BENZALDEHYDE 100-52-7 4.8 FDEP Leachability SCTL 1.6 0.33 0.25 0.12
BENZO(A)ANTHRACENE 56-55-3 0.15 USEPA R-RSL 0.050 0.33 0.25 0.086
BENZO(A)PYRENE (1) 50-32-8 0.015 USEPA R-RSL 0.0050 0.02 0.01 0.0033
BENZO(B)FLUORANTHENE 205-99-2 0.15 USEPA R-RSL 0.050 0.33 0.25 0.134
BENZO(G,H,)PERYLENE 191-24-2 1,700 USEPA R-RSL 570 0.33 0.25 0.104
BENZO(K)FLUORANTHENE 207-08-9 1.5 USEPA R-RSL 0.50 0.33 0.25 0.083
BIS(2-CHLOROETHOXY)METHANE 111-91-1 63 FDEP Leachability SCTL 21 0.33 0.25 0.096
BIS(2-CHLOROETHYL)ETHER (1) 111-44-4 0.0001 FDEP Leachability SCTL 0.000033 0.02 0.01 0.0017
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 35 USEPA R-RSL 12 0.33 0.25 0.098
BUTYL BENZYL PHTHALATE 85-68-7 260 USEPA R-RSL 87 0.33 0.25 0.093
CAPROLACTAM 105-60-2 31,000 USEPA R-RSL 10,000 0.33 0.25 0.144
CARBAZOLE 86-74-8 0.2 FDEP Leachability SCTL 0.067 0.33 0.25 0.111
CHRYSENE 218-01-9 15 USEPA R-RSL 5.0 0.33 0.25 0.095
DIBENZO(A,H)ANTHRACENE (1) 53-70-3 0.015 SEPA R-RSL 0.0050 0.02 0.01 0.0018
DIBENZOFURAN 132-64-9 15 FDEP Leachability SCTL 5.0 0.33 0.25 0.079
DIETHYL PHTHALATE 84-66-2 86 FDEP Leachability SCTL 29 0.33 0.25 0.08
DIMETHYL PHTHALATE 131-11-3 380 FDEP Leachability SCTL 130 0.33 0.25 0.078
DI-N-BUTYL PHTHALATE 84-74-2 47 FDEP Leachability SCTL 16 0.33 0.25 0.101
DI-N-OCTYL PHTHALATE 117-84-0 1,700 FDEP Residential SCTL 570 0.33 0.25 0.211
FLUORANTHENE 206-44-0 1,200 FDEP Leachability SCTL 400 0.33 0.25 0.106
FLUORENE 86-73-7 160 FDEP Leachability SCTL 53 0.33 0.25 0.081
HEXACHLOROBENZENE 118-74-1 0.3 USEPA R-RSL 0.10 0.33 0.25 0.082
HEXACHLOROBUTADIENE 87-68-3 1 FDEP Leachability SCTL 0.33 0.33 0.25 0.083
HEXACHLOROCYCLOPENTADIENE 77-47-4 9.5 FDEP Residential SCTL 3.2 0.33 0.25 0.082
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Katahdin
Analyte Nl?mAt?er PAL (mg/kg) PAL Reference (rl:r)g}_ki) LOQ LOD DL
(mg/kg) | (mg/kg) | (mg/kg)

HEXACHLOROETHANE 67-72-1 0.2 FDEP Leachability SCTL 0.067 0.33 0.25 0.096
INDENO(1,2,3-CD)PYRENE 193-39-5 0.15 USEPA R-RSL 0.050 0.33 0.25 0.122
ISOPHORONE 78-59-1 0.2 FDEP Leachability SCTL 0.067 0.33 0.25 0.075
NAPHTHALENE 91-20-3 1.2 FDEP Leachability SCTL 0.40 0.33 0.25 0.087
NITROBENZENE 98-95-3 0.02 FDEP Residential SCTL 0.067 0.33 0.25 0.091
N-NITROSO-DI-N-PROPYLAMINE (1) 621-64-7 0.00005 FDEP Leachability SCTL 0.000017 0.02 0.01 0.0019
N-NITROSODIPHENYLAMINE 86-30-6 0.4 FDEP Leachability SCTL 0.13 0.33 0.25 0.219
PENTACHLOROPHENOL 87-86-5 0.03 FDEP Leachability SCTL 0.010 0.1 0.05 0.014
PHENANTHRENE 85-01-8 250 FDEP Leachability SCTL 83 0.33 0.25 0.083
PHENOL (1) 108-95-2 0.05 FDEP Leachability SCTL 0.017 0.1 0.05 0.0061
PYRENE 129-00-0 880 FDEP Leachability SCTL 290 0.33 0.25 0.101
Notes:

(1) 8270D Low Level SOP utilized for select SVOCs and PAHSs by Selected lon Monitoring (SIM).

The PAL references for soil are USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential Soil SCTL (FDEP, 2005b): FL-SCTL 62-777

Residential Soil-Direct, Table || (FDEP, 2005b); FDEP Leachability SCTL: FL-SCTL 62-777 Leachability Based Groundwater, Table Il (FDEP, 2005b).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below
the LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Matrix: Soil

Analytical Group: Pesticides

Katahdin
Analyte CAS PAL PAL Reference PQLG LOQ LDL
Number (mg/kg) (mg/kg) LOD (mg/kg)
(mg/kg) (mg/kg)

4,4'-DDD 72-54-8 2 USEPA R-RSL 0.67 0.0017 0.00085 0.0002
4,4'-DDE 72-55-9 1.4 USEPA R-RSL 0.47 0.0017 0.00085 0.00019
4,4'-DDT 50-29-3 1.7 USEPA R-RSL 0.57 0.0017 0.00085 0.00031
ALDRIN 309-00-2 0.029 USEPA R-RSL 0.0097 0.0017 0.00085 0.00028
ALPHA-BHC 319-84-6 0.0003 FDEP Leachability SCTL 0.00010 0.0017 0.00085 0.00034
ALPHA-CHLORDANE 5103-71-9 1.6 USEPA R-RSL 0.53 0.0017 0.00085 0.00021
BETA-BHC 319-85-7 0.001 FDEP Leachability SCTL 0.00033 0.0017 0.00085 0.00033
DELTA-BHC 319-86-8 0.077 USEPA R-RSL 0.026 0.0017 0.00085 0.00032
DIELDRIN 60-57-1 0.002 FDEP Leachability SCTL 0.00067 0.0017 0.00085 0.00022
ENDOSULFAN | 959-98-8 370 USEPA R-RSL 120 0.0017 0.00085 0.00024
ENDOSULFAN Il 33213-65-9 370 USEPA R-RSL 120 0.0017 0.00085 0.00034
ENDOSULFAN SULFATE 1031-07-8 370 USEPA R-RSL 120 0.0017 0.00085 0.00058
ENDRIN 72-20-8 1 FDEP Leachability SCTL 0.33 0.0017 0.00085 0.00085
ENDRIN ALDEHYDE 7421-93-4 1 FDEP Leachability SCTL 6.0 0.0017 0.00085 0.00049
ENDRIN KETONE 53494-70-5 1 FDEP Leachability SCTL 6.0 0.0017 0.00085 0.00049
GAMMA-BHC (LINDANE) 58-89-9 0.009 FDEP Leachability SCTL 0.0030 0.0017 0.00085 0.00027
GAMMA-CHLORDANE 5103-74-2 1.6 USEPA R-RSL 0.53 0.0017 0.00085 0.00023
HEPTACHLOR 76-44-8 0.1 USEPA R-RSL 0.037 0.0017 0.00085 0.00029
HEPTACHLOR EPOXIDE 1024-57-3 0.053 USEPA R-RSL 0.018 0.0017 0.00085 0.00022
METHOXYCHLOR 72-43-5 160 FDEP Leachability SCTL 53 0.017 0.0085 0.0005
TOXAPHENE 8001-35-2 0.44 USEPA R-RSL 0.15 0.033 0.0165 0.007

Notes:

DDD = Dichlorodiphenyldichloroethane DDE = Dichlorodiphenyldichloroethylene

DDT = Dichlorodiphenyltrichloroethane BHC = Benzene hexachloride

The PAL references for soil are USEPA R-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential SCTL: FL-SCTL 62-777
Residential Soil-Direct, Table || (FDEP); FDEP Leachability SCTL (FDEP 2005b): FL-SCTL 62-777 Leachability Based Groundwater, Table || (FDEP, 2005b).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Matrix: Soil
Analytical Group: PCBs
CAS PAL PQLG Katahdin
Analyte Number | (mgikg) | AL Reference (ma/kg) LOQ LOD DL
(mg/kg) (mg/kg) | (mg/kg)

AROCLOR-1016 12674-11-2 3.9 USEPA R-RSL 1.3 0.017 0.0085 0.006
AROCLOR-1221 11104-28-2 0.14 USEPA R-RSL 0.017 0.017 0.0085 0.0079
AROCLOR-1232 11141-16-5 0.14 USEPA R-RSL 0.017 0.017 0.0085 0.0093
AROCLOR-1242 53469-21-9 0.22 USEPA R-RSL 0.017 0.017 0.0085 0.0058
AROCLOR-1248 12672-29-6 0.22 USEPA R-RSL 0.017 0.017 0.0085 0.0061
AROCLOR-1254 11097-69-1 0.22 USEPA R-RSL 0.017 0.017 0.0085 0.0047
AROCLOR-1260 11096-82-5 0.22 USEPA R-RSL 0.017 0.017 0.0085 0.006

The PAL references for soil are USEPA R-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential SCTL: FL-SCTL 62-777

Residential Soil-Direct, Table Il (FDEP, 2005b); FDEP Leachability SCTL: FL-SCTL 62-777 Leachability Based Groundwater, Table Il (FDEP, 2005b).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix: Soil
Analytical Group: Metals
CAS PAL PQLG Katahdin
Analyte Number (ma/kg) PAL Reference (ma/kg) LOQ LOD DL
(mg/kg) | (mg/kg) | (mg/kg)

ALUMINUM (1) 7429-90-5 77,000 USEPA R-RSL 26,000 30 10 2.9
ANTIMONY (1) 7440-36-0 5.4 FDEP Leachability SCTL 1.8 0.8 0.5 0.099
ARSENIC 7440-38-2 0.39 USEPA R-RSL 0.13 0.8 0.5 0.09
BARIUM (1) 7440-39-3 120 FDEP Residential SCTL 40 0.5 0.4 0.061
BERYLLIUM (1) 7440-41-7 63 FDEP Leachability SCTL 21 0.5 0.05 0.0095
CADMIUM 7440-43-9 7.5 FDEP Leachability SCTL 2.5 1 0.3 0.0066
CALCIUM (1) 7440-70-2 NA None NA 10 8 2.1
CHROMIUM 7440-47-3 38 FDEP Leachability SCTL 13 1.5 0.4 0.1
COBALT (1) 7440-48-4 23 USEPA R-RSL 7.7 3 0.2 0.027
COPPER (1) 7440-50-8 150 FDEP Residential SCTL 50 2.5 1 0.095
IRON (1) 7439-89-6 53,000 FDEP Residential SCTL 18,000 10 8 1.3
LEAD 7439-92-1 400 FDEP Residential SCTL 130 0.5 0.4 0.14
MAGNESIUM (1) 7439-95-4 NA None NA 10 8 0.92
MANGANESE (1) 7439-96-5 3,500 FDEP Residential SCTL 600 0.5 0.4 0.14
MERCURY (1) 7439-97-6 2.1 FDEP Leachability SCTL 0.70 0.04 0.005 0.0022
NICKEL (1) 7440-02-0 130 FDEP Leachability SCTL 43 4 0.4 0.033
POTASSIUM (1) 9/7/7440 NA None NA 100 40 5.3
SELENIUM (1) 7782-49-2 5.2 FDEP Leachability SCTL 1.7 1 1 0.22
SILVER (1) 7440-22-4 17 FDEP Leachability SCTL 5.7 1.5 0.5 0.065
SODIUM (1) 7440-23-5 NA None NA 100 50 3.9
THALLIUM (1) 7440-28-0 2.8 FDEP Leachability SCTL 0.93 1.5 0.5 0.092
VANADIUM (1) 7440-62-2 67 FDEP Residential SCTL 22 2.5 0.4 0.039
ZINC (1) 7440-66-6 23,000 USEPA R-RSL 7,700 2.5 1.2 0.012

The PAL references for soil are USEPA R-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential SCTL: FL-SCTL 62-777
Residential Soil-Direct, Table Il (FDEP, 2005b); FDEP Leachability SCTL: FL-SCTL 62-777 Leachability Based Groundwater, Table Il (FDEP, 2005b).
(1) Analysis of soil samples is to only consist of the Florida Used Oil Group, arsenic, cadmium, chromium and lead, unless the project proceeds on a path similar to CERCLA or
Chapter 62-780, F.A.C. and it is determined that other metals could have been released to the environment based on the assessment findings.

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2

Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010
Matrix: Soil
Analytical Group: TRPH
CAS PAL PQLG Katahdin
Analyte Number | (mg/kg) PAL Reference (ma/kg) LOQ LOD DL
(mg/kg) | (mg/kg) | (mg/kg)
TRPH NA 340 FDEP Leachability SCTL 110 5 2.5 2.6

The PAL references for soil are USEPA R-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Residential Soil (USEPA, 2010); FDEP Residential SCTL: FL-SCTL 62-777
Residential Soil-Direct, Table Il (FDEP, 2005b); FDEP Leachability SCTL: FL-SCTL 62-777 Leachability Based Groundwater, Table || (FDEP, 2005b).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix: Groundwater
Analytical Group: VOCs

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

CAS PAL PQLG Katahdin
Analyte Number | (ug/L) PAL Reference (ug/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)
1,1,1-TRICHLOROETHANE 71-55-6 200 FDEP GCTL 67 1 0.5 0.20
1,1,2,2-TETRACHLOROETHANE 79-34-5 0.067 USEPA T-RSL 0.022 1 0.5 0.38
1,1,2-TRICHLOROETHANE 79-00-5 0.24 USEPA T-RSL 0.080 1 0.5 0.33
1,1,2-
TRICHLOROTRIFLUOROETHANE 76-13-1 59,000 USEPA T-RSL 20,000 1 0.5 0.31
1,1-DICHLOROETHANE 75-34-3 2.4 USEPA T-RSL 0.80 1 0.5 0.21
1,1-DICHLOROETHENE 75-35-4 7 FDEP GCTL 2.3 1 0.5 0.35
1,2-DIBROMO-3-
CHLOROPROPANE 96-12-8 0.00032 USEPA T-RSL 0.00011 1 0.5 0.5
1,2-DIBROMOETHANE 106-93-4 0.0065 USEPA T-RSL 0.0022 1 0.5 0.22
1,2-DICHLOROBENZENE 95-50-1 370 USEPA T-RSL 120 1 0.5 0.15
1,2-DICHLOROETHANE 107-06-2 0.15 USEPA T-RSL 0.050 1 0.5 0.2
1,2-DICHLOROPROPANE 78-87-5 0.39 USEPA T-RSL 0.13 1 0.5 0.25
1,3-DICHLOROBENZENE 541-73-1 210 FDEP GCTL 70 1 0.5 0.26
1,4-DICHLOROBENZENE 106-46-7 0.43 USEPA T-RSL 0.14 1 0.5 0.24
2-BUTANONE 78-93-3 4,200 FDEP GCTL 1,400 5 2.5 1.31
2-HEXANONE 591-78-6 47 USEPA T-RSL 16 5 25 1.7
4-METHYL-2-PENTANONE 108-10-1 560 FDEP GCTL 190 5 25 1.32
ACETONE 67-64-1 6,300 FDEP GCTL 2,100 5 25 2.21
BENZENE 71-43-2 0.41 USEPA T-RSL 0.14 1 0.5 0.26
BROMODICHLOROMETHANE 75-27-4 0.12 USEPA T-RSL 0.040 1 0.5 0.33
BROMOFORM 75-25-2 4.4 FDEP GCTL 1.5 1 0.5 0.23
BROMOMETHANE 74-83-9 8.7 USEPA T-RSL 2.9 2 1 0.49
CARBON DISULFIDE 75-15-0 700 FDEP GCTL 230 1 0.5 0.25
CARBON TETRACHLORIDE 56-23-5 0.2 USEPA T-RSL 1.0 1 0.5 0.22
CHLOROBENZENE 108-90-7 91 USEPA T-RSL 30 1 0.5 0.22
CHLORODIBROMOMETHANE 124-48-1 0.15 USEPA T-RSL 0.050 1 0.5 0.3
CHLOROETHANE 75-00-3 12 FDEP GCTL 4.0 2 1 0.55
CHLOROFORM 67-66-3 0.19 USEPA T-RSL 0.063 1 0.5 0.32
CHLOROMETHANE 74-87-3 2.7 FDEP GCTL 0.90 1 0.5 0.36
CIS-1,2-DICHLOROETHENE 156-59-2 70 FDEP GCTL 23 1 0.5 0.21
CIS-1,3-DICHLOROPROPENE 10061-01-5 0.43 USEPA T-RSL 0.14 1 0.5 0.19
CYCLOHEXANE 110-82-7 13,000 USEPA T-RSL 4,300 1 0.5 0.31
DICHLORODIFLUOROMETHANE 75-71-8 390 USEPA T-RSL 130 2 1 0.24
ETHYLBENZENE 100-41-4 1.5 USEPA T-RSL 0.50 1 0.5 0.21
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

CAS PAL PQLG Katahdin
Analyte Number | (ug/L) PAL Reference (Lg/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)

ISOPROPYLBENZENE 98-82-8 0.8 FDEP GCTL 0.27 1 0.5 0.23
METHYL ACETATE 79-20-9 3,000 FDEP CTL 1,000 1 0.5 0.53
METHYL TERT-BUTYL ETHER 1634-04-4 12 USEPA T-RSL 4.0 1 0.5 0.36
METHYLENE CHLORIDE 75-09-2 4.8 USEPA T-RSL 1.6 5 2.5 1.13
METHYL CYCLOHEXANE 108-87-2 NA None NA 1 0.5 0.3
STYRENE 100-42-5 100 FDEP GCTL 33 1 0.5 0.23
TETRACHLOROETHENE 127-18-4 0.11 USEPA T-RSL 0.037 1 0.5 0.4
TOLUENE 108-88-3 40 FDEP GCTL 13 1 0.5 0.27
O-XYLENE 95-47-6 1,200 USEPA T-RSL 400 1 0.5 0.25
M+P-XYLENES TTNUS054 | 10,000 FDEP Primary Standard 3,300 2 1 0.59
TRANS-1,2-DICHLOROETHENE 156-60-5 100 FDEP RGCTL 33 1 0.5 0.25
TRANS-1,3-DICHLOROPROPENE 10061-02-6 NA None NA 1 0.5 0.2
TRICHLOROETHENE 79-01-6 2 USEPA T-RSL 0.67 1 0.5 0.28
TRICHLOROFLUOROMETHANE 75-69-4 1,300 USEPA T-RSL 430 2 1 0.24
VINYL CHLORIDE 75-01-4 0.016 USEPA T-RSL 0.0053 2 1 0.25

Notes:

Note that groundwater samples analyzed by KB Labs in the field will be analyzed for the sample VOCs listed above. Typical KB Lab LOQs are 1.0 pyg/L, and LDLs range from 0.5 to
0.2 pg/L.

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL 62-777

Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard: FL-Drinking Water Primary Standard, Chapter 62-550 (FDEP, 2007); FDEP Secondary Standard: FL-Drinking Water

Secondary Standard, Chapter 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the

LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

Matrix: Groundwater

Analytical Group: SVOCs and Low Level SVOCs and PAHs

Title: SI Work Plan for Site 2
Revision Number: 0

Revision Date: September 2010

CAS PAL PQLG Katahdin
Analyte Number (Lg/L) PAL Reference (H%]/L) LOQ LOD L (o)
(ug/L) (ug/L)
1-METHYLNAPHTHALENE (1) 90-12-0 2.3 USEPA T-RSL 0.77 0.2 0.1 0.068
1,1-BIPHENYL 92-52-4 0.5 FDEP GCTL 0.17 10 7.5 2.7
2,2'-OXYBIS(1-CHLOROPROPANE) 108-60-1 0.5 FDEP GCTL 0.17 10 7.5 2.1
2,4,5-TRICHLOROPHENOL 95-95-4 1 FDEP GCTL 0.33 25 18.75 3.6
2,4,6-TRICHLOROPHENOL 88-06-2 3.2 FDEP GCTL 1.1 10 7.5 2.7
2,4-DICHLOROPHENOL 120-83-2 0.3 FDEP GCTL 0.10 10 7.5 3
2,4-DIMETHYLPHENOL 105-67-9 140 FDEP GCTL 47 10 7.5 4.4
2,4-DINITROPHENOL 51-28-5 14 FDEP GCTL 4.7 25 18.75 1
2,4-DINITROTOLUENE 121-14-2 0.05 FDEP GCTL 0.017 10 7.5 2.2
2,6-DINITROTOLUENE 606-20-2 0.05 FDEP GCTL 0.017 10 7.5 2
2-CHLORONAPHTHALENE 91-58-7 560 FDEP GCTL 190 10 7.5 2.9
2-CHLOROPHENOL 95-57-8 35 FDEP GCTL 12 10 7.5 3.2
METHYLNAPHTHALENE (1) 91-57-6 28 FDEP GCTL 9.3 0.2 0.1 0.077
2-METHYLPHENOL 95-48-7 35 FDEP GCTL 12 10 7.5 3.8
2-NITROANILINE 88-74-4 21 FDEP GCTL 7.0 25 18.75 1.8
2-NITROPHENOL (2) 88-75-5 56 FDEP GCTL 19 10 7.5 2.7
3,3'-DICHLOROBENZIDINE 91-94-1 0.08 FDEP GCTL 0.028 10 7.5 1.1
3-NITROANILINE 99-09-2 1.7 FDEP GCTL 0.57 25 18.75 1.5
4,6-DINITRO-2-METHYLPHENOL 534-52-1 3.7 USEPA T-RSL 1.2 25 18.75 2
4-BROMOPHENYL PHENYL ETHER 101-55-3 NA None NA 10 7.5 1.9
4-CHLORO-3-METHYLPHENOL 59-50-7 63 FDEP GCTL 21 10 7.5 3.6
4-CHLOROANILINE 106-47-8 0.34 USEPA T-RSL 0.11 10 7.5 1.9
4-CHLOROPHENYL PHENYL ETHER 7005-72-3 NA None NA 10 7.5 2.2
4-METHYLPHENOL 106-44-5 3.5 FDEP GCTL 1.2 10 7.5 5.6
4-NITROANILINE 100-01-6 1.7 FDEP GCTL 0.57 25 18.75 1.6
4-NITROPHENOL 100-02-7 56 FDEP GCTL 19 25 18.75 1.8
ACENAPHTHENE (1) 83-32-9 20 FDEP GCTL 6.7 0.2 0.1 0.064
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2

Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010
CAS PAL PQLG Katahdin
Analyte Number (Lg/L) PAL Reference (qu/L) LOQ LOD . "
(o) | (o) (ho)
ACENAPHTHYLENE (1) 208-96-8 210 FDEP GCTL 70 0.2 0.1 0.054
ACETOPHENONE 98-86-2 700 FDEP GCTL 230 10 7.5 3.9
ANTHRACENE (1) 120-12-7 2,100 FDEP GCTL 700 0.2 0.1 0.044
ATRAZINE 1912-24-9 0.29 USEPA T-RSL 0.097 10 7.5 3.3
BENZALDEHYDE 100-52-7 700 FDEP GCTL 230 10 7.5 1
BENZO(A)ANTHRACENE (1 56-55-3 0.029 USEPA T-RSL 0.0097 0.2 0.1 0.046
BENZO(A)PYRENE (1) 50-32-8 0.0029 USEPA T-RSL 0.00097 0.2 0.1 0.066
BENZO(B)FLUORANTHENE (1) 205-99-2 0.029 USEPA T-RSL 0.0097 0.2 0.1 0.089
BENZO(G,H,)PERYLENE (1) 191-24-2 210 FDEP GCTL 70 0.2 0.1 0.065
BENZO(K)FLUORANTHENE (1) 207-08-9 0.29 USEPA T-RSL 0.097 0.2 0.1 0.049
BIS(2-CHLOROETHOXY)METHANE 111-91-1 110 USEPA T-RSL 37 10 7.5 2.1
BIS(2-CHLOROETHYL)ETHER 111-44-4 0.012 USEPA T-RSL 0.0040 10 7.5 2
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 4.8 USEPA T-RSL 1.6 10 0.5 1.8
BUTYL BENZYL PHTHALATE 85-68-7 35 USEPA T-RSL 12 10 7.5 1.9
CAPROLACTAM 105-60-2 18,000 USEPA T-RSL 6,000 10 7.5 0.4
CARBAZOLE 86-74-8 1.8 FDEP GCTL 0.60 10 7.5 2.1
CHRYSENE (1) 218-01-9 2.9 USEPA T-RSL 0.97 0.2 0.1 0.036
DIBENZO(A,HJANTHRACENE (1) 53-70-3 0.0029 USEPA T-RSL 0.00097 0.2 0.1 0.07
DIBENZOFURAN 132-64-9 28 FDEP GCTL 9.3 10 7.5 1.6
DIETHYL PHTHALATE 84-66-2 5,600 FDEP GCTL 1,900 10 7.5 2
DIMETHYL PHTHALATE 131-11-3 70,000 FDEP GCTL 23,000 10 7.5
DI-N-BUTYL PHTHALATE 84-74-2 700 FDEP GCTL 230 10 7.5 2.5
DI-N-OCTYL PHTHALATE 117-84-0 140 FDEP GCTL 47 10 7.5 1.8
FLUORANTHENE (1) 206-44-0 280 FDEP GCTL 93 0.2 0.1 0.073
FLUORENE (1) 86-73-7 280 FDEP GCTL 93 0.2 0.1 0.061
HEXACHLOROBENZENE 118-74-1 0.042 USEPA T-RSL 0.014 10 7.5 2.1
HEXACHLOROBUTADIENE 87-68-3 0.4 FDEP Residential GCTL 0.13 10 7.5 1.8
HEXACHLOROCYCLOPENTADIENE 77-47-4 50 FDEP GCTL 17 10 7.5 1.2
HEXACHLOROETHANE 67-72-1 2.5 FDEP GCTL 0.83 10 7.5 2.3
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2

Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010
CAS PAL PQLG Katahdin
Analyte Number (Lg/L) PAL Reference (qu/L) LOQ LOD . "
(o) | (o) (Ho)

DENO(1,2,3-CD)PYRENE (1) 193-39-5 0.029 USEPA T-RSL 0.0097 0.2 0.1 0.052
ISOPHORONE 78-59-1 37 FDEP GCTL 12 10 7.5 1.7
NAPHTHALENE (1) 91-20-3 0.14 USEPA T-RSL 0.047 0.2 0.1 0.05
NITROBENZENE 98-95-3 0.12 USEPA T-RSL 0.040 10 7.5 3.1
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 0.005 FDEP GCTL 0.0017 10 7.5 1.9
N-NITROSODIPHENYLAMINE 86-30-6 7.1 FDEP GCTL 2.7 10 7.5 3.7
PENTACHLOROPHENOL 87-86-5 0.56 USEPA T-RSL 0.33 25 18.75 2.3
PHENANTHRENE 85-01-8 210 FDEP GCTL 70 0.2 0.1 0.051
PHENOL 108-95-2 10 FDEP GCTL 3.3 10 7.5 1.8
PYRENE 129-00-0 210 FDEP GCTL 70 0.2 0.1 0.059

Notes:

1. 8270D Low Level SOP utilized for select SVOCs and PAHs by SIM.
2. FDEP Residential GCTL FOR 4-NITROPHENOL

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap Water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL
62-777 Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard: FL-Drinking Water Primary Standard, 62-550 (FDEP, 2007); FDEP Secondary Standard: FL-Drinking Water
Secondary Standard, 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the
LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

Matrix: Groundwater
Analytical Group: Pesticides

Notes:

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Katahdin
Analyte NS (EQIE) PAL Reference E’u%'/'g LOQ LOD DL

(Mg/L) (Mg/L) (Hg/L)
4.4'-DDD 72-54-8 0.1 FDEP GCTL 0.033 0.01 0.005 0.0018
4.4'-DDE 72-55-9 0.1 FDEP GCTL 0.033 0.01 0.005 0.00098
4.4'-DDT 50-29-3 0.1 FDEP GCTL 0.033 0.01 0.005 0.00178
ALDRIN 309-00-2 0.002 FDEP GCTL 0.00067 0.01 0.005 0.00148
ALPHA-BHC 319-84-6 0.006 FDEP GCTL 0.0020 0.01 0.005 0.00138
ALPHA-CHLORDANE 5103-71-9 0.19 USEPA T-RSL 0.063 0.01 0.005 0.00152
BETA-BHC 319-85-7 0.02 FDEP GCTL 0.0067 0.01 0.005 0.00126
DELTA-BHC 319-86-8 0.011 USEPA T-RSL 0.0037 0.01 0.005 0.0026
DIELDRIN 60-57-1 0.002 FDEP GCTL 0.00067 0.01 0.005 0.0013
ENDOSULFAN | 959-98-8 220 USEPA T-RSL 73 0.01 0.005 0.00128
ENDOSULFAN I 33213-65-9 220 USEPA T-RSL 73 0.01 0.005 0.00114
ENDOSULFAN SULFATE 1031-07-8 220 USEPA T-RSL 73 0.01 0.005 0.00134
ENDRIN 72-20-8 2 FDEP GCTL 0.67 0.01 0.005 0.00168
ENDRIN ALDEHYDE 7421-93-4 11 USEPA T-RSL 3.7 0.01 0.005 0.00124
ENDRIN KETONE 53494-70-5 11 USEPA T-RSL 3.7 0.01 0.005 0.00124
GAMMA-BHC (LINDANE) 58-89-9 0.061 USEPA T-RSL 0.020 0.01 0.005 0.00144
GAMMA-CHLORDANE 5103-74-2 0.19 USEPA T-RSL 0.063 0.01 0.005 0.0012
HEPTACHLOR 76-44-8 0.015 USEPA T-RSL 0.050 0.01 0.005 0.0016
HEPTACHLOR EPOXIDE 1024-57-3 0.0074 USEPA T-RSL 0.0025 0.01 0.005 0.0048
METHOXYCHLOR 72-43-5 40 FDEP GCTL 13 0.01 0.005 0.00168
TOXAPHENE 8001-35-2 0.061 USEPA T-RSL 0.020 0.02 0.1 0.034

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL 62-777

Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard: FL-Drinking Water Primary Standard, 62-550 (FDEP, 2007); FDEP Secondary Standard: FL-Drinking Water

Secondary Standard, 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and the DL. The Project Team has agreed to accept this data for decision making if results below the

LOQ are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes, as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

Matrix: Groundwater
Analytical Group: PCBs

Notes:

Title: SI Work Plan for Site 2

Revision Number:

0

Revision Date: September 2010

CAS PAL PQLG Katahdin

Analyte Number (Lg/L) PAL Reference (Lg/L) LOQ LOD DL
(Mg/L) (Mg/L) (Hg/L)

AROCLOR-1016 12674-11-2 0.5 FDEP Primary Standard 0.17 0.1 0.05 0.03

AROCLOR-1221 11104-28-2 0.0068 USEPA T-RSL 0.0023 0.1 0.05 0.04
AROCLOR-1232 11141-16-5 0.0068 USEPA T-RSL 0.0023 0.1 0.05 0.0178
AROCLOR-1242 53469-21-9 0.034 USEPA T-RSL 0.011 0.1 0.05 0.036

AROCLOR-1248 12672-29-6 0.034 USEPA T-RSL 0.011 0.1 0.05 0.04
AROCLOR-1254 11097-69-1 0.034 USEPA T-RSL 0.011 0.1 0.05 0.0164
AROCLOR-1260 11096-82-5 0.034 USEPA T-RSL 0.011 0.1 0.05 0.034

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL 62-777

Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard:

FL-Drinking Water Primary Standard, 62-550 (FDEP, 2007); FDEP Secondary Standard:

FL-Drinking Water

Secondary Standard, 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept this data for decision making if results below the LOQ
are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix: Groundwater
Analytical Group: Metals

CAS PAL PQLG Katahdin
Analyte Number (Lg/L) PAL Reference (Lg/L) LOQ LOD DL
(Hg/L) (Hg/L) (Hg/L)
ALUMINUM (2) 7429-90-5 200 FDEP Secondary Standard 17 300 100 13
ANTIMONY (1) (2) 7440-36-0 6 FDEP GCTL 2.0 8 5 1.3
ARSENIC (1) 7440-38-2 0.045 USEPA T-RSL 0.015 8 5 0.2
BARIUM (2) 7440-39-3 2,000 FDEP GCTL 670 5 4 0.35
BERYLLIUM (2) 7440-41-7 4 FDEP GCTL 1.3 5 0.5 0.091
CADMIUM 7440-43-9 5 FDEP GCTL 1.7 10 3 0.12
CALCIUM (2) 7440-70-2 NA None NA 100 80 6.8
CHROMIUM 7440-47-3 100 FDEP GCTL 33 15 4 0.44
COBALT (2) 7440-48-4 11 USEPA T-RSL 3.7 30 2 0.27
COPPER (2) 7440-50-8 1,000 FDEP GCTL 330 25 10 0.7
IRON (2) 7439-89-6 300 FDEP GCTL 100 100 80 5.2
LEAD (2) 7439-92-1 15 FDEP GCTL 5.0 5 4 1
MAGNESIUM (2) 7439-95-4 NA None NA 100 80 9.4
MANGANESE (2) 7439-96-5 50 FDEP GCTL 17 5 4 0.67
MERCURY (2) 7439-97-6 0.57 USEPA T-RSL 0.19 0.2 0.1 0.021
NICKEL (2) 7440-02-0 100 FDEP GCTL 33 40 4 0.24
POTASSIUM (2) 9/7/7440 NA None NA 1,000 400 95
SELENIUM (2) 7782-49-2 35 FDEP GCTL 17 10 7 3
SILVER (2) 7440-22-4 35 FDEP GCTL 33 15 5 0.79
SODIUM (2) 7440-23-5 160,000 FDEP GCTL 53,000 1,000 500 22
THALLIUM (1) (2) 7440-28-0 2 FDEP Primary Standard 0.67 15 5 0.6
VANADIUM (2) 7440-62-2 49 FDEP GCTL 16 25 4 0.35
ZINC (2) 7440-66-6 2,100 FDEP GCTL 1,700 25 12 1.7

Notes: (1) Low Level Modification (final extract volume = 2 milliliters [mL]) to obtain lower detection limits for these analytes.

(2) _Analysis of groundwater samples is to only consist of the Florida Used Qil Group, arsenic, cadmium, chromium and lead, unless the project proceeds on a path similar to
CERCLA or Chapter 62-780, F.A.C. and it is determined that other metals could have been released to the environment based on the assessment findings.

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL 62-777
Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard: FL-Drinking Water Primary Standard, 62-550 (FDEP, 2007); FDEP Secondary Standard: FL-Drinking Water
Secondary Standard, 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept this data for decision making if results below the LOQ
are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

Matrix: Groundwater
Analytical Group: TRPH

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

CAS PAL POLG Katahdin
Analyte Number | (mg/kg) PAL Reference (ma/kg) LOQ LOD DL
(mg/kg) (mg/kg) | (mg/kg)
TRPH NA 5,000 FDEP GCTL 1,700 75 37.5 9.1

Notes:

The PAL references for groundwater are USEPA T-RSL: USEPA Regions 3, 6, and 9 Regional Screening Level, Tap water (USEPA, 2010); FDEP Residential GCTL: FL-GCTL 62-777

Groundwater, Table | (FDEP, 2005b); FDEP Primary Standard:

FL-Drinking Water Primary Standard, 62-550 (FDEP, 2007); FDEP Secondary Standard:

FL-Drinking Water

Secondary Standard, 62-550 (FDEP, 2007).

Bolded rows indicate that the PAL is between the laboratory LOQ and DL. The Project Team has agreed to accept this data for decision making if results below the LOQ

are "J" qualified and the results are discussed in the uncertainties section of the Risk Assessment.

Shaded and Bolded rows indicate the PAL is less than the DL; therefore, the Project Team has agreed to replace the PALs with the laboratory LOQs for decision making
purposes as suggested in “Guidance for the Selection of Analytical Methods for the Evaluation of Practical Quantitation Limits” (FDEP, 2004).
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

SAP Worksheet #16 -- Project Schedule / Timeline Table
(UEP-QAPP Manual Section 2.8.2)

Dates
Activities Organization Anticipated Date(s) | Anticipated Date Deliverable
of Initiation of Completion
Prepare Draft UFP SAP Tetra Tech 4/21/10 6/21/10
Submit Draft UFP SAP Tetra Tech 6/21/10 6/21/10 Draft UFP SAP
Navy Review Navy 6/21/10 717110
Prepare Final Draft UFP SAP Tetra Tech 7/13/10 7/19/10
Submit Final Draft UFP SAP Tetra Tech 7/19/10 7/19/10 Final Draft UFP SAP
Regulator Review FDEP 7/19/10 9/1/10
Receive Comments/Comment Resolution Tetra Tech 9/1/10 9/7/10
Prepare Final UFP SAP Tetra Tech 9/8/10 9/16/10
Submit Final UFP SAP Tetra Tech 9/16/10 9/16/10 Final UFP SAP
Mobilization and Field Investigation Tetra Tech 9/20/10 10/1/10
Complete Field Investigation and Tetra Tech 12/17/10 12/31/10
Demobilization
. Katahdin and
Laboratory Analysis KB Labs 10/1/10 12/31/11
Data Validation Tetra Tech 10/4/10 2/28/11
Database Entry Tetra Tech 10/4/10 2/28/11
Prepare Draft SI Report Tetra Tech 2/28/11 4/29/11
Submit Draft S| Report Tetra Tech 4/29/11 4/29/11 Draft S| Report
Navy Review Navy 4/29/11 5/27/11
Prepare Final Draft S| Report Tetra Tech 5/27/11 6/10/11
Submit Final Draft S| Report Tetra Tech 6/10/11 6/10/11 Final Draft S| Report
Regulator Review FDEP 6/10/11 7/8/11
Receive Comments/Comment Resolution Tetra Tech 7/8/11 7/122/11
Prepare Final S| Report Tetra Tech 7/22/11 7/129/11
Submit Final S| Report Tetra Tech 7/29/11 7/129/11 Final S| Report
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SAP Worksheet #17 -- Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1)

A Triad Approach is being utilized to evaluate the nature and extent of contamination at Site 2. The Triad
Approach is an approach to accelerate the decision-making process for hazardous waste site evaluation
and cleanup. The approach provides a framework for efficiently using real-time environmental sensors
and tools to improve decision-making by systematic project planning (SPP), dynamic work strategies, and

innovative rapid sampling and analytical technologies.

This UFP-SAP provides the elements of the SPP stage including the involvement of site stakeholders in
the decision making process and the development of DQOs and a CSM. Dynamic work strategies are
strategies that incorporate adaptable project activities to site conditions as new information becomes
available while work is underway. This allows for optimization of the data collection effort to better
eliminate uncertainties and to integrate the site data into the evaluation of potential site remedies. Rapid
sampling techniques will be utilized to provide real-time delineation of VOCs in the subsurface at the site
via use of the MIP/LIF system combined with DPT groundwater sampling and on-site mobile laboratory
analysis. The MIP/LIF provides a real-time three-dimensional visual display of the data as the DPT

advances borings at the site.

This real-time data reduces level of uncertainty management as the results of the multiple sources of
direct sensing information are simultaneously processed and displayed to both field and office team
members simultaneously. The MIP/LIF and mobile laboratory data will also be used to select soil
samples for off-site definitive laboratory analysis to confirm that a release has occurred by comparison of
the laboratory analytical data to regulatory criteria. Details regarding the soil and groundwater sampling

program are provided below.

171 SOIL SAMPLING DESIGN, LOCATIONS, AND RATIONALE

Soil data has not previously been collected at Site 2. Figure 17-1 provides the location of the
environmental samples that are proposed to be collected within the Site 2 boundary. The Fire Fighter
Training Area has been divided into a circular grid to guide the sampling locations and aid in the sample
identification nomenclature. Initially, seven locations within the Fire Fighter Training Area pit will be
screened from the ground surface to the water table (estimated to be 40 feet bgs) using the MIP/LIF to
characterize the petroleum related compounds and/or chlorinated solvents that may have been released
during the fire fighting training events and/or may have migrated due to subsequent precipitation events.
Based on the real-time MIP/LIF data and mobile laboratory groundwater analytical results, up to six step
out borings will be conducted approximately 3 feet outside of the Fire Fighter Training Area pit from the

ground surface to the top of the water table (see Figure 17-1). These results will be used to select up to
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seven additional sampling locations that will also be conducted from the ground surface to the top of the

water table.

The real-time MIP/LIF results will be reviewed along with the mobile laboratory results for each
groundwater sample to select up to 20 soil samples (surface and subsurface) for off-site laboratory
analysis. Surface soil samples, if selected for laboratory analysis, will be collected from 0 to 2 feet bgs
and will be analyzed for VOCs only. Subsurface soil samples will be based on the real-time MIP/LIF
results and will be collected at intervals selected from 0.5 feet bgs to the top of the water table, which is
estimated to be 40 feet bgs. The MIP/LIF DPT field screening results are real-time three dimensional
semi-quantitative data that will be used to select samples (surface and subsurface soil and groundwater)
for confirmation analysis by a fixed-base laboratory and to select the locations of monitoring wells that will

be used to collect groundwater samples.

The MIP/LIF DPT three dimensional semi-quantitative data will be used to select 20 soil samples that
represent high, medium, low and no responses by the MIP/LIF instrumentation. The confirmation soil
samples will be selected in the field by the field operation lead to represent the high, medium, and low
MIP/LIF instrument responses. The high, medium, and low MIP/LIF instrument responses will each
consist of 30 percent of the 20 samples or 6 soil samples and the confirmation soil samples selected to

represent no responses will be 10 percent of the 20 samples or 2 soil samples.

Soil samples collected for additional on-site field screening or off-site confirmation analysis will be field
screened with an OVA. Up to 5 soil confirmation samples (described in Work Sheet 11) will be submitted
to Katahdin for analysis of VOCs, SVOCs, pesticides, PCBs Florida Waste Oil Metals (arsenic, cadmium,

chromium, and lead), and TRPH.

Based on MIP/LIF data, some sample locations shown on Figure 17-1 may be modified to a more
strategic location or may not be performed altogether. The rationale in general would suggest that if
contamination is not found in a boring, no additional borings will be advanced in the direction where
contamination is not present. Sample locations may be moved to another location where more

appropriate data may be obtained.

17.2 MIP/LIF DPT GROUNDWATER SAMPLING DESIGN, LOCATIONS, AND RATIONALE

Groundwater data has not previously been collected at Site 2. The DPT groundwater sampling will be
supported by an on-site mobile laboratory that will be used to analyze groundwater samples collected by
DPT. The DPT groundwater sample locations are the same as the soil sample locations shown on
Figure 17-1. The groundwater samples will be collected from an interval between the top of the water

table and 5 feet below the top of the water table encountered at the time of the field activities. The
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groundwater samples will be analyzed for VOCs by a mobile laboratory (KB Labs) with the exception of
replicate samples (described in Work Sheet 11) that will be submitted to an off-site fixed-base laboratory
(Katahdin) as a QA measure (as described in Worksheet #18). The groundwater confirmation samples
will be submitted for analysis of VOCs, SVOCs, pesticides, PCBs, Florida Waste Oil Metals (arsenic,

cadmium, chromium, and lead), and TRPH.

17.3 GROUNDWATER MONITORING WELL DESIGN, LOCATIONS, AND RATIONALE

After completion of the MIP/LIF DPT sampling program, the Project Team will evaluate MIP/DPT data
from all areas at Site 2 for the purpose of designing, constructing and locating monitoring wells. The
purpose of the monitoring wells (10 permanent shallow monitoring wells and three permanent deep
monitoring wells) will be to provide confirmation of the plume extent, if found, that was identified during
the sampling and analysis of groundwater samples collected at MIP/LIF DPT locations and to provide
locations for future monitoring of natural attenuation processes and an appropriate long-term monitoring
program. The final design and location details cannot be provided at this time, but is anticipated to
consist of hydraulic upgradient, side gradient, and downgradient monitoring wells that are positioned
based on the horizontal extent of the plume, if present, as determined by the MIP/LIF DPT soil and

groundwater analytical results.

17.4 SAMPLING PROGRAM OPTIMIZATION

The Triad Approach allows for continual sample optimization through the review of near real-time data
that allows for field decisions based on the obtained data. MIP/LIF data will be used to identify areas of
high interest and low interest so that DPT sampling can be modified to collect more valued data in high
interest areas and limit data collection in low interest areas. In addition, use of the on-site mobile
laboratory will allow the Field Team to modify sample grids to eliminate samples in areas where
contamination is not found to exist and to increase sampling density in areas where contamination is
found. As a result, data produced is assured to be relevant and more complete, allowing for better

decision making.
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SAP Worksheet #18 -- Sampling Locations and Methods/SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

The Triad Approach allows for continual sampling optimization. As a result, total sample numbers and
depths are to be determined for MIP/LIF DPT soil and groundwater sampling efforts. Split samples will be
analyzed in the fixed-base laboratory on a minimum of 5 percent of the VOC samples that are analyzed in
the on-site mobile laboratory for each environmental medium (MIP/LIF DPT soil and groundwater). Field
duplicates for each media will be collected on a minimum of 5 percent of the total samples for analysis.

Sample designation protocol is as follows:

Surface Soil: Facility Identification, Site Identification, and Surface Soil Identification with sample sector

letter and number, depth interval (bgs), month, and year.

Example: SF-2-SSA1-0-2-10/2010

Subsurface Soil: Facility Identification, Site Identification, and Subsurface Soil Identification with sample

sector letter and number, depth interval (bgs), month, and year.

Example: SF-2-SBA1-0.5-2-10/2010

MIP/LIF DPT Groundwater: Facility Identification, Site Identification, and Boring Identification with

sample sector letter and number, depth (screen) interval (bgs), month, and year.

Example: SF-2-GWA1-40-45-10/2010

New Monitoring Wells: Facility Identification, Site Identification, Area Identification, and Well Number

with bottom of the screened interval (bgs), month, and year.

Example: SF-2-MW01-45-10/2010
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. . Synoptic Number of . .
Samp_lmg Location/ Matrix Water Well Depth Analytical Group Field Sampling SOP Rat!onale for_
Identification Number (feet) . Reference Sampling Location
Level Duplicates
Surface Soil Sample Locations
SF-2-TBD-TBD-mm/yyyy Soil NA NA VOCs, SVOCs 5% minimum | CT-04, FC1000, |Confirmation Sample
(Including Low Level FD1000, FS1000,
SVOCs and PAHs by FS3000 GH-1.5,
SIM), Pesticides, SA-1.3, SA-6.1,
PCBs, Metals and SA-6.3, SA-7.1
TRPH.

Note: Soil samples will be collected from the 20 proposed DPT locations within Site 2. Location numbers and sample depth will be based on the actual sample location selected for
confirmation analysis.
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Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

FT1400, FT1500,
FT1600, GH-1.5,
SA-1.1, SA-1.2,
SA-1.3, SA-2.5,
SA-6.1, SA-6.3,
SA-7.1

Sampling Location/ Matrix S{/I\r/]a(\)tztrlc Well Analytical Nur:igledr of Sampling SOP Rationale for
dentification Number L Depth?(feet) Group . Reference Sampling Location
evel Duplicates
DPT/MIP/LIF Sample Locations
SF-2-GWA1TBD-TBD- Groundwater NA NA VOCs 5% (and [CT-04, FC1000, |Plume Delineation
mm/yyyy (5 foot interval (Screening) 10% Off-site | FD1000, FS1000,
below the water Confirmation | FS2212, FS2220,
table) Split FT1000, FT1100,
Samples) |FT1200, FT1400,
FT1500, FT1600,
GH-1.5, SA-11,
SA-1.2, SA-1.3,
SA-2.5, SA-6.1,
SA-6.3, SA-7.1
SF-2-GWA1TBD-TBD- Groundwater NA NA VOCs 5% (and [CT-04, FC1000, |Confirmation
mm/yyyy (5 foot interval (Screening) 10% Off-site | FD1000, FS1000,
below the water Confirmation | FS2000, FS2212,
table) Split FS2220, FT1000,
Samples) |FT1100, FT1200,

Note: Groundwater samples for mobile laboratory analysis will be collected from the 20 proposed DPT locations within Site 2. Location numbers and sample depth will be based on the
actual sample location selected for confirmation analysis.

Groundwater samples for fixed-base laboratory analysis will be collected from 5 of the 20 proposed DPT locations within Site 2. Location numbers and sample depth will be based on the
actual sample location selected for confirmation analysis.
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Sampling Location/ . Synoptic Well Depth Analytical Num_ber of Sampling SOP |Rationale for Sampling
Y Matrix Water Field .
Identification Number (feet) Group ; Reference Location

Level Duplicates
Monitoring Well Samples
SF-2-MWTBD-TBD- Water Yes TBD TBD 5% minimum [ CT-04, FC1000, |Monitoring

mm/yyyy

FD1000, FS1000,
FS2212, FS2220,
FT1000, FT1100,
FT1200, FT1400,
FT1500, FT1600,
GH-1.2, GH-1.5,
GH-2.5, GH-2.8,
SA-1.1, SA-1.3,
SA-2.5, SA-6.1,
SA-6.3, SA-7.1

Note: Monitoring well locations are determined through the Triad Approach and sample location identifications will be determined according to location of installation at the time of installation.
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SAP Worksheet #19 -- Analytical SOP Requirements Table
(UEP-QAPP Manual Section 3.1.1)

Title: SI Work Plan for Site 2
Revision Number: 0

Revision Date: September 2010

. Analytical and Containers Sample . . . )
Matrix Anearl(y)/blcal Preparation Method / (number, size, and Volume ;gejﬁgggﬂ?s M?Xﬁgggtgzl?g‘ngar;ﬂi
p SOP Reference! type)? (units) q prep ¥
Soil VOCs SW846 5035, 8260B / Three terra cores 59 Sodium bisulfate / methanol/ | 48 hours from sampling to
CA-202, CA-214 sample vials (each) water and freeze to -10 ° C | preparation, 14 days to
(5 gram [g] size) analysis
Groundwater VOCs SW846 5030, 8260B / Three 40 mL glass 40 mL Hydrochloric acid (HCI) to 14 days to analysis
and Aqueous CA-202 vials pH<2; Cool to 0 to 6 °C; no
QC Samples headspace
Groundwater VOCs SW-846 8260B Two 40 mL glass vials 5mL HCI to pH<2; Cool to 0 to 6 14 days to analysis
Screening KB SOP01VOC °C; no headspace
Level Data
Soil SVOCs (and SW846 3545A, 3550C, One 8-ounce (0z) 30g Coolto 0to 6 °C 14 days to extract / 40 days
Low Level 8270D, 8270D SIM / wide-mouth glass jar from extraction to analysis
SVOCs and CA-213, CA-226, CA-512,
PAHs by SIM) | CA-526
Groundwater SVOCs (and SW846 3510C, 3520C, Two 1 L amber glass 1 liter (L) Coolto0to 6 °C 7 days to extract / 40 days
and Agueous Low Level 8270D, 8270D SIM / bottles from extraction to analysis
QC Samples SVOCs and CA-213, CA-226, CS-502
PAHSs by SIM)
Soil PCBs SW846 3540C, 3545A, One 8 oz wide-mouth 30g Coolto 0to 6 °C 14 days to extract / 40 days
3550C, 8082A / CA-329, glass jar from extraction to analysis
CA-500, CA-524, CA-537
Groundwater PCBs - low SW846 3510C, 3520C Two 1 L amber glass 1L Coolto 0to 6 °C 7 days to extract / 40 days
and Aqueous level 8082A / CA-329, CA-515 bottles from extraction to analysis
QC Samples modification
Soil Pesticides SW846 3540C, 3545A, One 8 oz wide-mouth 30g Coolto 0to 6 °C 14 days to extract / 40 days
3550C, 8081B / CA-302, glass jar from extraction to analysis
CA-500, CA-524, CA-537
Groundwater Pesticides - SW846 3510C, 3520C Two 1 L amber glass 1L Coolto0to 6 °C 7 days to extract / 40 days
and Agueous low level 8081B / CA-302, CA-515 bottles from extraction to analysis
QC Samples modification
Soil Metals SW846 3050B, 6010C, One 4 oz wide-mouth 29/03g Coolto0to 6 °C 6 months to analysis for all
(Including 7471A | CA-605, CA-608, glass jar for mercury except mercury; mercury is
Mercury) CA-611 28 days to analysis.
Groundwater Metals SW846 3010A, 6010C, One 1 L High Density 200 mL Nitric acid to pH <2; Cool to | 6 months to analysis for all
and Aqueous (Including 7470A /| CA-604, CA-608, Polyethylene bottle 0to6°C except mercury; mercury is
QC Samples Mercury) CA-615 28 days to analysis.
Soil TRPH FL-PRO/ CA-333 One 4 oz glass jar 30g Coolto 0to 6 °C 7 days until extraction, 40 days
to analysis
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

. Analytical Analytical and Containers Sample Preservation Maximum Holding Time®
Matrix Grou Preparation Method / (number, size, and Volume Requirements (preparation / analysis)
p SOP Reference! type)? (units) q prep Y
Groundwater TRPH FL-PRO/ CA-333 1,000 mL Two 1 L glass | HCIto pH <2; 7 days until extraction/40 days
and Aqueous amber bottles | Coolto 0to 6 °C to analysis
QC Samples
IDW * TCLP SW-846 1311, 3510, Four 8 oz wide-mouth 4009 Coolto 0to 6 °C 48 hours for preparation;
Organics 5030B, 8260B, 8270D, glass jars 14 days to analysis (VOCs
8081B, 8151A/ CA-202, only); 7 days to extraction;
CA-209, CA-226, 40 days to analysis
CA-302, CA-305,
CA-502, CA-510,
CA-515, CA-516
TCLP SW-846 1311, 3010, One 8 oz wide-mouth 100 g Coolto0to 6 °C 180 days (28 days for
Inorganics 6010C, 7470A / CA-510, | glass jar mercury) to leach and analysis
CA-604, CA-608, CA-615
Notes:

' Laboratory SOPs are subject to revision and updates during duration of the project. The laboratory will use the most current revision of the SOP at the time of analysis.
2 Sample size is a minimum. The containers listed will be filled to compensate for any required re-analysis or re-extractions. For samples requiring Matrix Spike (MS)/Matrix Spike
Duplicate (MSD), containers listed should be tripled.

Maximum holding time is calculated from the time the sample is collected to the time the sample is prepared/extracted.

‘bW sample analyses are presented on this worksheet for the utilization of field personnel. QC information is not presented in any of the remaining worksheets as these samples
are for waste disposal, not decision making purposes.

g = Gram
L = Liter

TCLP = Toxicity Characteristic Leaching Procedure
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #20 -- Field Quality Control Sample Summary Table

(UFP-QAPP Manual Section 3.1.1)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Total
Number of Number Number Number of Number Number Number
Matrix Analytical Group Sampling of Number OI of Equipment of of of
. Field MS/MSDs Field VOC Trip PT
Locations . Blanks Samples
Duplicates Blanks Blanks Samples to Lab
Surface Soil VOCs 20 2 11 0 0 2 0 24
SVOCs / Low
Level SVOCs and 20 2 11 0 0 NA 0 22
PAHs by SIM
Pesticides/PCBs 20 2 1/1 0 0 NA 0 22
Metals 20 2 1/1 0 0 NA 0 22
TRPH 20 2 11 0 0 NA 0 22
Groundwater .
(MIP/LIF DPT | YOCs (On-Site 20 2 2/2 0 0 0 0 22
Screening)
Samples)
Groundwater .
(MIP/LIF DPT | YOCs (Off-Site 2 0 0/0 0 0 0 0 2
Confirmation)
Samples)
Groundwater VOCs 13 1 11 0 1 2 0 17
(Monitoring SVOCs / Low
Wells) Level SVOCs and 13 1 11 0 1 NA 0 15
PAHs by SIM
Pesticides/PCBs 13 1 11 0 1 NA 0 15
Metals 13 1 11 0 1 NA 0 15
TRPH 13 1 1/1 0 1 NA 0 15
Notes:

PT = Proficiency Testing

! Although MS/MSDs are not typically considered field QC samples, they are included here because location determination is often established in the field. The MS/MSDs are not

included in the total number of samples sent to the laboratory.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #21 -- Project Sampling SOP References Table

(UFP-QAPP Manual Section 3.1.2)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

ORIGINATING MOIECI)';ED
REFERENCE TITLE, REVISION DATE ORGANIZATION
NUMBER AND/ OR NUMBER OF 1 EQUIPMENT TYPE Pvlig\']?iC?T COMMENTS
SAMPLING SOP (YIN)
CT-04 Sample Nomenclature, Tetra Tech NA Y Sample names will follow
Revision 2, March 2009 the logic outlined in
Worksheet #18.
Contained in Appendix A.
CT-05 Database Records and Quality Tetra Tech NA N Contained in Appendix A.
Assurance, Revision 2,
January 29, 2001
FC 1000 Cleaning/Decontamination FDEP Decontamination Equipment N Contained in Appendix A.
Procedures, December 2008 (scrub brushes, phosphate free
detergent, de-ionized water)
FD 1000 Documentation Procedures, FDEP Documentation of all sampling N Contained in Appendix A.
December 2008 activities (log book, sampling logs,
chain-of-custodies)
FS 1000 General Sampling Procedures, FDEP NA N Contained in Appendix A.
December 2008
FS 2212 Well Purging Techniques, FDEP Multi-parameter water quality N Included in FDEP SOP
December 2008 meter, such as a Horiba U-22 FS 2200. Contained in
Appendix A.
FS 2220 Groundwater Sampling FDEP Multi-parameter water quality N Contained in Appendix A.
Techniques, December 2008 meter, such as a Horiba U-22
FS 3000 Soil Sampling, FDEP Soil Sampling equipment N Contained in Appendix A.
December 2008
FT 1000 Field Testing General, FDEP Multi-parameter water quality N Contained in Appendix A.
December 2008 meter, such as a Horiba U-22
FT 1100 Field pH, December 2008 FDEP Multi-parameter water quality N Contained in Appendix A.
meter, such as a Horiba U-22
FT 1200 Field Specific Conductance, FDEP Multi-parameter water quality N Contained in Appendix A.
December 2008 meter, such as a Horiba U-22
FT 1400 Field Temperature, FDEP Multi-parameter water quality N Contained in Appendix A.
December 2008 meter, such as a Horiba U-22
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

ORIGINATING MO'P(I)I:ED
REFERENCE TITLE, REVISION DATE ORGANIZATION
NUMBER AND/ OR NUMBER OF 1 EQUIPMENT TYPE Pvlilggelli(’:)T COMMENTS
SAMPLING SOP (Y/N)
FT 1500 Field DO, December 2008 FDEP Multi-parameter water quality N Contained in Appendix A.
meter, such as a Horiba U-22
FT 1600 Field Turbidity, FDEP Turbidity meter, such as LaMotte N Contained in Appendix A.
December 2008 Model 2008, or similar
GH-1.2 Evaluation of Existing Tetra Tech Electronic water level indicator N Contained in Appendix A.
Monitoring Wells and Water
Level Measurement,
Revision 2, September 2003
GH-1.5 Borehole and Sample Tetra Tech NA N Contained in Appendix A.
Logging, Revision 1,
June 1999
HS-1.0 Utility Locating and Excavating Tetra Tech Soil clearing equipment N Contained in Appendix A.
Clearance, Revision 2,
December 2003
GH-2.5 Groundwater Contour Maps Tetra Tech NA N Contained in Appendix A.
and Flow Determinations,
Revision 1, June, 1999
GH-2.8 Groundwater Monitoring Well Tetra Tech Health and safety equipment, well N Contained in Appendix A.
Installation, Revision 3, drilling and installation equipment,
September, 2003 hydrogeologic equipment, drive
point installation tools
SA-6.1 Non-Radiological Sample Tetra Tech Sample Bottle Ware, Packaging N Contained in Appendix A.
Handling, Revision 3, Material, Shipping Materials
February 2004
SA-6.3 Field Documentation, Tetra Tech Field Logbook, Field Sample N Contained in Appendix A.
Revision 3, March 2009 Forms, Boring Logs
SA-7.1 Decontamination of Field Tetra Tech Decontamination equipment, N Contained in Appendix A.
Equipment, Revision 6, scrub brushes, 5-gallon buckets,
January 2009 spray bottles, phosphate-free
detergent, DI water
None General Site Activities, Columbia General Site Activities, Health and N Contained in Appendix A.
6/30/2008 Technologies Safety Contingency Plan
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

REFERENCE TITLE, REVISION DATE O%EEILI'\IIQEFITISN MO'P(IDEED
NUMBER AND/ OR NUMBER OF 1 EQUIPMENT TYPE Pvliggelli(’:)T COMMENTS
SAMPLING SOP (Y/N)
None Geoprobe Soil Sampling, Columbia Geoprobe Soil Sampling N Contained in Appendix A.
6/30/2009 Technologies
None Laser Induced Flourescense Columbia LIF Operation N Contained in Appendix A.
(LIF) Operation 2/27/2009 Technologies
None Membrane Interface Probe Columbia MIP Operation N Contained in Appendix A.
Operation 7/27/2010 Technologies
None Columbia LIF Wave Length Reference N Contained in Appendix A.
Dakota Technologies UVOST Technologies
Log Reference
None Columbia LIF General Operating N Contained in Appendix A.
Dakota Technologies General Technologies Procedures
Operating Procedures
None Columbia SOP Membrane Interface Probe N Contained in Appendix A.
Standard Operating Technologies System
Procedures (SOP) Membrane
Interface Probe System,
1/10/2007 Revision 3.0
Notes:
' FDEP Field SOPs can be obtained at the following website: http://www.dep.state.fl.us/labs/bars/sas/sop/index.htm
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #22 — Field Equipment Calibration, Maintenance, Testing, and Inspection Table

(UEP-QAPP Manual Section 3.1.2.4)

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Field Activityt Frequenc Acceptance Corrective Responsible SOP Comments

Equipment y q y Criteria Action Person Reference®
Electric water Visual inspection | Daily 0.01 foot Operator Tetra Tech FOL GH-1.2, None
level indicator and field checks accuracy correction or or designee manufacturer’s
and oil/water as per Once upon replacement guidance manual
interface probe manufacturer’s receiving from

guidance vendor

YSI 600 Series Visual inspection | Daily Manufacturer’s Operator Tetra Tech FOL FDEP FT 1000 None
(or similar) and calibration/ guidance correction or or designee through 1500 and

Multi-parameter verification Beginning and replacement manufacturer’s

Water Quality end of day guidance

Meter

LaMotte Model Visual inspection | Daily RPD of + 10% Operator Tetra Tech FOL FDEP FT 1600 If an acceptable

2008 (or similar) and calibration/ (6 measurements | correction or or designee and turbidity meter model
Turbidity Meter verification Beginning and of 2 successive replacement manufacturer’s is not used, submittal
end of day samples of a guidance of an Alternate Test
20 NTU standard) Procedure
application is
Accuracy of + required
10% of 20 NUT
(mean of the
measured values
must be 18 to
22 NTU)
Notes:
Activities may include calibration, verification, testing, maintenance, and/or inspection.
Specify the appropriate reference letter or number from the Project Sampling SOP References table (Worksheet #21).
8 FDEP Field SOPs can be obtained at the following website: http://www.dep.state.fl.us/labs/qa/sops.htm
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #23 — Analytical SOP References Table
(UEP-QAPP Manual Section 3.2.1)

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

. . initi . izati Modified for
Laboratory Title, Revision Date, and / or Def|n|t|v_e or Matrix and Organization Proiect Work?®
Screening . Instrument Performing roject work:
SOP Number Number Analytical Group )
Data Analysis (Y/N)
CA-202 Analysis of VOCs using Purge and Trap Definitive Soil, Groundwater, and GC/MS Katahdin N
Gas Chromatography/Mass Spectrometer Aqueous QC Samples -
(GC/MS): SW-846 Method 8260, 04/10, VOCs
Revision 11.
CA-213 Analysis of SVOCs using SW 846 Definitive Soil, Groundwater, and GC/MS Katahdin N
Method 8270 — Modified For SIM, 04/10, Aqueous QC Samples -
Revision 8. Low Level SVOCs and
PAHs
CA-214 Closed-System Purge-And-Trap And Definitive Soil - VOCs TEKMAR, ARCON, Katahdin N
Extraction For Volatile Organics In Soil ENCON
And Waste Samples using SW846
Method 5035, 09/08, Revision 5.
CA-226 Analysis of SVOCs using Capillary Column Definitive Soil, Groundwater, and GC/MS Katahdin N
GC/MS: SW-846 Method 8270D, 08/09, Aqueous QC Samples -
Revision 1. SVOCs
CA-302 Analysis of Pesticides using Gas Definitive Soil, Groundwater, and GC/ECD Katahdin N
Chromatography/Electron Capture Aqueous QC Samples -
Detector (GC/ECD): SW-846 Pesticides
Method 8081, 04/10, Revision 11.
CA-329 Analysis of PCBs as Total Aroclors using Definitive Soil, Groundwater, and GC/ECD Katahdin Y — final extract
GC/ECD: SW-846 Method 8082, 04/10, Aqueous QC Samples - volume of 2 mL
Revision 11. PCBs
CA-333 Determination of Petroleum Range Definitive Soil, Groundwater, and GC/FID Katahdin N
Organics using FDEP Method FL-PRO, Aqueous QC Samples -
09/08, Revision 4. FL-PRO
CA-500 Preparation of Sediment/Soil Samples by Definitive Soil - Pesticides and Sonicator Katahdin N
Sonication using Method 3550 for PCBs Extractions
Subsequent Pesticides/PCBs Analysis,
02/09, Revision 6.
CA-502 Preparation of Aqueous Samples for Definitive Groundwater and Separatory Funnel, Katahdin N
Extractable Semivolatile Analysis, 10/09, Aqueous QC Samples - Continuous Liquid to
Revision 6. SVOCs/ PAHs Liquid Extraction (CLLE)
Extractions
CA-512 Preparation of Sediment/Soil Samples by Definitive Soil - SVOCs/PAHs Sonicator Katahdin N
Sonication using Method 3550 for Extractions
Subsequent Extractable Semivolatiles
Analysis, 02/09, Revision 7.
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

. . initi . izati Modified for
Laboratory Title, Revision Date, and / or Def|n|t|v_e or Matrix and Organization Proiect Work?™
Screening . Instrument Performing roject work:
SOP Number Number Analytical Group .
Data Analysis (Y/N)
CA-515 Preparation of Aqueous Samples for Definitive Groundwater and Separatory Funnel, CLLE Katahdin N
Pesticides/PCBs Analysis, 10/09, Aqueous QC Samples -
Revision 6. Pesticides and PCBs
Extractions
CA-524 Preparation of Sediment/Soil Samples by Definitive Soil - Pesticides and Soxhlet Katahdin N
Soxhlet Extraction using Method 3540 for PCBs Extractions
Pesticide/PCB Analysis, 08/09, Revision 6.
CA-526 Preparation of Sediment/Soil Samples by Definitive Soil - SVOCs/PAHs Soxhlet Katahdin N
Soxhlet Extraction using Method 3540 For Extractions
Subsequent Extractable Semivolatile
Analysis, 08/09, Revision 6.
CA-537 Preparation of Sediment/Soil and Tissue Definitive Soil - Pesticides and Accelerate Solvent Katahdin N
Samples by Accelerated Solvent PCBs Extractions Extraction
Extraction using Method 3545 for
Subsequent Extractable Pesticide and
PCB Analysis, 08/09, Revision 2.
CA-604 Acid Digestion of Aqueous Samples using Definitive Groundwater and Block Digester Katahdin N
USEPA Method 3010 for Inductively Aqueous QC Samples -
Coupled Plasma (ICP) Analysis of Total or Metals Digestion
Dissolved Metals, 04/10, Revision 5.
CA-605 Acid Digestion of Solid Samples using Definitive Soil - Metals Digestion Block Digester Katahdin N
USEPA Method 3050 For Metals Analysis
by ICP-Atomic Emission Spectroscopy
(AES) and Graphite Furnace Atomic
Absorption, 08/09, Revision 4.
CA-608 Trace Metals Analysis by ICP-AES using Definitive Soil, Groundwater, and ICP-AES Katahdin N
USEPA Method 6010, 04/10, Revision 10. Aqueous QC Samples -
Metals
CA-611 Digestion and Analysis of Solid Samples Definitive Soil - Mercury Cold Vapor Atomic Katahdin N
for Mercury using USEPA Method 7471, Absorption (CVAA)
04/10, Revision 7.
CA-615 Digestion and Analysis of Aqueous Definitive Groundwater and CVAA Katahdin N
Samples for Mercury using USEPA Aqueous QC Samples -
Method 7470, 04/10, Revision 5. Mercury
SD-902 Sample Receipt and Internal Control, Definitive Sample Receiving NA Katahdin N
08/09, Revision 8.
SD-903 Sample Disposal, 05/09, Revision 4. Definitive Sample Receiving NA Katahdin N
KBSOP01VOC Analytical SOP Number 1, Determination Screening Groundwater - VOCs GC/MS KB Labs N
of VOCs by Purge and Trap GC/MS
Method 8260B (Revision 4, July 2008)
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #24 -- Analytical Instrument Calibration Table

(UFP-QAPP Manual Section 3.2.2)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person

Instrument Calibration Frequency of Acceptance Criteria Corrective Action Responsnple SoP 1
Procedure Calibration for Corrective | Reference
Action
GC/MS Initial Calibration Calibrate the The average Response Factors (RFs) Repeat calibration if Analyst, CA-202
VOCs (ICAL)-A instrument when itis | for System Performance Check criterion is not met. Supervisor
minimum 5-point received, after a Compounds (SPCCs) are
calibration is major change 1,1,2,2-tetrachloroethane and
required (source cleaning, chlorobenzene must be >0.30 and
new column, change | chloromethane, 1,1-dichloroethane, and
in GC run bromoform must be 20.10.
parameters), or if
the daily calibration The Percent Relative Standard
fails. Deviations (%RSDs) for RFs of
Calibration Check Compounds (CCCs)
must be < 30%, and the %RSDs must
be < 15% for all target analytes.
If not met:
Option 1) Linear least squares
regression: Linear Regression
Correlation Coefficient (r) must be =
0.995; or
Option 2) Non-linear regression:
coefficient of determination (r*) must be
= 0.990 (6 points are required for
second order).
Retention Time Once per ICAL for Position shall be set using the midpoint NA. Analyst,
(RT) Window each analyte and standard of the ICAL curve when ICAL Supervisor
Position surrogate. is performed. On days when ICAL is
Establishment not performed, the initial continuing
calibration verification is used.
Evaluation of With each sample. RRT of each target analyte must be Correct problem, then Analyst,
Relative within £ 0.006 RRT units. rerun ICAL. Supervisor
Retention Times
(RRTs)
Initial Calibration Once after each Percent Recovery (%R) must be within Correct problem and verify | Analyst,
Verification (ICV) ICAL prior to sample | 80-120% for all target analytes. ICV. Reanalyze ICV Supervisor
— Second Source analysis. and/or ICAL as
appropriate.
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person
Calibration Frequency of o . . Responsible SOP
Instrument Procedure Calibration Acceptance Criteria Corrective Action for Corrective | Reference!
Action
Continuing Analyze a standard Percent Difference or Percent Drift Correct problem, then Analyst,
Calibration at the beginning of (%D) must be < 20% for all target rerun calibration Supervisor
Verification (CCV) | each 12-hour shift analytes and surrogates. verification. If that fails,
after a then repeat ICAL.
bromofluorobenzene | RFs for SPCCs must be >0.10 and
(BFB) tune. >0.30 (compounds as listed above in Reanalyze all samples
ICAL block). since last acceptable CCV.
BFB Tune Prior to ICAL and at Criteria listed in Table 4 of Katahdin Retune and/or clean Analyst,
the beginning of SOP CA-202. No samples may be source. Supervisor
each 12-hour analyzed without a valid tune.
analytical sequence.
GC/MS VOCs ICAL — A Prior to any sample The %RSD of target analyte RFs must Correct problem and Analyst KB Labs
screening by mobile | minimum of a analysis. be < 15%. Minimum mean RFs of repeat ICAL. Do not SOP01VOC
lab 5-point calibration SPCCs as listed in SW-846 8260B must | analyze samples until ICAL
is prepared for all be met during the ICAL. The %RSDs of | passes criteria.
target analytes CCC RFs during ICAL must be < 30%.
CCV — A midlevel | Daily before sample | RF criteria for SPCCs the same as Rerun CCV. Then rerun Analyst
standard run analysis and every during ICAL. RF of CCCs must be <20 | ICAL, if necessary.
every 12 hours 12 hours of analysis | %D from ICAL.
prepared from time.
separate source
from calibration
standards
BFB Tune Prior to ICAL and at Criteria listed in SW-846 8260B. Retune and/or clean Analyst
the beginning of source.
each 12-hour
analytical sequence.
GC/MS Breakdown Check | At the beginning of The degradation must be < 20% for Correct the problem then Analyst, CA-213,
SVOCs (DDT only) each 12-hour DDT to verify inertness of the injection repeat breakdown check. Supervisor CA-226
(including SVOCs analytical sequence. | port. No samples shall be run
and PAHSs by SIM) until degradation is <20%
for DDT.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person
Instrument Calibration Frequency of Acceptance Criteria Corrective Action Responsple SOoP 1
Procedure Calibration for Corrective | Reference

Action

ICAL - A Calibrate the Average RF SPCCs must be =0.050 Recalibrate and/or perform | Analyst,

minimum 5-point instrument when itis | (=0.010 for SIM); %RSD for RFs for the necessary equipment Supervisor

calibration is received, after a CCCs must be <30%; and the %RSD maintenance. Check the

required major change must be < 15% for all other compounds. | calibration standards.

(source cleaning, If not met:

new column, change | Option 1) r must be = 0.995, or

in GC run Option 2) r* must be = 0.99 (minimum of

parameters), or if 6 points required for second order).

the daily calibration

fails. For low-level SVOCs and PAHSs, the
%RSD must be < 20%, or meet one of
the above options.

ICV — Second Once after each %D must be < 20% for all target Correct problem and verify | Analyst,

Source ICAL prior to sample | analytes. second source standard. Supervisor
analysis Reanalyze ICV and/or

ICAL as appropriate.

RT Window Once per ICAL for Position shall be set using the midpoint NA. Analyst,

Position each analyte and standard of the ICAL curve when ICAL Supervisor

Establishment surrogate. is performed. On days when ICAL is

not performed, the initial CCV is used.

Evaluation of With each sample. RRT of each target analyte must be Correct problem, then Analyst,

RRTs within £ 0.006 RRT units. rerun ICAL. Supervisor

CCcv Analyze a standard %D must be < 20% for all target Recalibrate and/or perform | Analyst,
at the beginning of analytes and surrogates. the necessary equipment Supervisor
each 12-hour shift maintenance. Check the
after a SPCCs RFs must be >0.050 (=0.010 for | calibration standards.
decafluorotriphenyl- | SIM). Reanalyze the affected
phosphine (DFTPP) data.
tune.

DFTPP Tune Prior to initial Criteria listed in Section 7.4 of Katahdin | Retune and/or clean Analyst,
calibration and at SOP CA-213 and Section 7.4 of source. Supervisor
the beginning of CA-226. No samples may be analyzed
each 12-hour without a valid tune.
analytical sequence.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person
Instrument Calibration Frequency of Acceptance Criteria Corrective Action Responsnple SOoP 1
Procedure Calibration for Corrective | Reference
Action
GC/ECD ICAL - A Instrument receipt, 6-point calibration of Aroclors Repeat ICAL and/or Analyst, CA-329
PCBs minimum 5- point major instrument 1016/1260, 1242, 1248, and 1254 — perform necessary Supervisor
calibration curve change, when CCV One of the options below: equipment maintenance.
is run for does not meet Check calibration
Aroclor 1016 and criteria. Option 1: RSD for each analyte must be | standards. Reanalyze
1260 and a < 20%; affected data.
single-point
reference for all Option 2: r must be > 0.995; Option 3: r?
other Aroclors. If must be = 0.99 (6 points shall be used
an Aroclor other for second order).
than 1016/1260 is
identified in any Midpoint calibration of Aroclors 1221
sample by peak and 1232; if these target analytes are
pattern, then the detected, a 6-point calibration is
sample is performed and the samples are
re-analyzed with a reanalyzed.
full calibration
curve for that
Aroclor
ICV — Second Once after each %D of all target analytes must be < Identify source of problem, | Analyst,
Source ICAL and prior to 20%. correct, repeat calibration, Supervisor
sample analysis. rerun samples.
ccv Once after each %D of all target analytes must be < Identify source of problem, | Analyst,
ICAL and at the 20%. correct, repeat calibration, Supervisor
beginning and end rerun samples.
of each run
sequence and every
10 samples.
GC/ECD ICAL — A 6-point Upon instrument The RSD for RFs for each target Correct problem and Analyst, CA-302
Pesticides calibration of receipt, major analyte must be < 20%, or r must be = repeat ICAL. Supervisor
individual instrument change, 0.995, or r? must be 2 0.99 (minimum of | If single point calibration
pesticides, with a and when the CCV 6 points required for second order). analyte chlordane and
mid-point does not meet toxaphene is identified in
calibration of criteria. analysis of sample, 6-point
chlordane and calibration run of identified
toxaphene compound with reanalysis
of sample.
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person
Instrument Calibration Frequency of Acceptance Criteria Corrective Action Responsnple SOoP 1
Procedure Calibration for Corrective | Reference

Action

ICV — Second Once after each %Rs of target analytes must be within Identify source of problem, Analyst,

Source initial calibration 80-120% of accepted value. correct problem, repeat Supervisor
prior to sample ICAL, rerun samples. Do
analysis. not analyze samples until

ICV passes criteria

Cccv Once after each %Ds of target analytes must be <20%. Identify source of problem, | Analyst,
initial calibration and correct problem, repeat Supervisor
at the beginning and ICAL, Reanalyze all
end of each run samples analyzed since
sequence and every last successful CCV.

10 samples.
Breakdown Check | Perform daily prior The degradation must be < 15% for Correct the problem then Analyst,
(pesticides only) to sample analysis. both DDT and Endrin to verify the repeat breakdown check. Supervisor
inertness of the injection port. No samples shall be run
until degradation is <15%
for both DDT and Endrin.
ICP-AES ICAL — One point Daily prior to sample | None; only one high standard and a Recalibrate and/or perform | Analyst, CA-608
Metals (Except calibration for analysis, and if calibration blank must be analyzed. If necessary equipment Supervisor
Mercury) each element continuing QC fails. more than one calibration standard is maintenance. Check
used, r must be = 0.995. calibration standards.

ICV — Second Once after each %R must be within 90-110% of true Do not use results for Analyst,

Source ICAL and prior to value. failing elements, unless Supervisor
sample analysis. ICV >110% and sample

result < reporting limit.

CCV At the beginning and | %R must be within 90-110% of true Check problem, recalibrate | Analyst,
end of each run value. and reanalyze any samples | Supervisor
sequence and every not bracketed by passing
10 samples. CCVs.

Initial Calibration Before beginning a No analyte detected > LOD. Correct the problem, then Analyst,

Blank (ICB) sample sequence. re-prepare and reanalyze. Supervisor

Continuing After the initial CCV, | No analyte detected > LOD. Correct the problem, then Analyst,

Calibration Blank after every 10 re-prepare and reanalyze Supervisor

(CCB) samples, and at the calibration blank and all
end of the sequence affected samples.

Low-Level At beginning and %R must be within 80%-120% of true Do not use results for Analyst,

Calibration Check | end of run. value. failing elements, unless Supervisor

Standard (if using LOQ recovery > upper limit

1-point ICAL) and sample result <

LOQ/reporting limit.
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Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Person
Instrument Calibration Frequency of Acceptance Criteria Corrective Action Responsnple SOoP 1
Procedure Calibration for Corrective | Reference
Action
Interference Daily, before sample | ICS A recoveries must be less than the Correct the problem, then Analyst,
Check Standards injections. absolute value of the LOD and ICSA B re-prepare checks and Supervisor
(ICS)-ICS Aand %Rs must be within 80-120% of the reanalyze all affected
ICSA B) true value. samples.
CVAA ICAL — A 6-point Daily prior to sample | The RSD for RFs must be <20% orr Recalibrate and/or perform | Analyst, CA-611,
Mercury calibration curve analysis, and if must be = 0.995. necessary equipment Supervisor CA-615
is analyzed continuing QC fails. maintenance. Check
calibration standards
ICB Before beginning a No mercury detected > LOD. Correct problem, Analyst,
sample sequence. re-prepare, and reanalyze. Supervisor
ICV — Second Once after each %R must be within 90-110% of the true Correct problem and Analyst,
Source ICAL and prior to value. repeat calibration. Supervisor
sample analysis
CCB After each CCV, No mercury detected > LOD. Investigate source of Analyst,
after every 10 contamination, rerun any Supervisor
samples, and at the samples not bracketed by
end of the sequence passing blanks
CCv CCV-at beginning %R must be within 80-120% of the true Check problem, recalibrate | Analyst,
and end of each run | value. and reanalyze any samples | Supervisor
sequence and every not bracketed by passing
10 samples. CCVs.
GC/FID ICAL - A Upon instrument The RSD for RFs for each target Correct problem then Analyst, CA-333
TRPH minimum of a receipt, major analyte must be < 20%, or r must be = repeat ICAL. No samples Supervisor
5-point calibration | instrument change, 0.995. may be run until ICAL has
is prepared for all or when the CCV passed.
target analytes does not meet
criteria.
ICV — Second Following ICAL, The %R must be within 80-120% of true | Correct problem and verify | Analyst,
Source prior to the analysis value. ICV. If that fails, correct Supervisor
of samples. problem and repeat ICAL.
No samples may be run
until ICV has been verified.
CCV At the beginning of a | The %R must be within 75-125% of true | Correct problem and rerun Analyst,
sequence and after value. CCV. If that fails, repeat Supervisor
every 12 hours or ICAL and reanalyze all
10 samples samples analyzed since
(whichever comes the last successful CCV. If
first), then at the end the CCV fails high, report
of the sequence. samples that are less than
the LOQ.
! Laboratory SOPs are subject to revision and updates during duration of the project, the laboratory will use the most current revision of the SOP at the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #25 -- Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table
(UEP-QAPP Manual Section 3.2.3)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Instrument / Maintenance Activity Testing Inspection Frequency Acceptance Corrective Responsible SOP
Equipment Activity Activity Criteria Action Person Reference

GC/MS Check pressure, gas supply | VOCs lon source, Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-202
and vacuum daily. Bake injector liner, and/or as or CCV. problem and Supervisor
out trap and column, column, necessary. repeat ICAL
manual tune if BFB not in column flow, or CCV.
criteria, change septa as purge lines,
needed, cut column as purge flow,
needed, change trap as trap.
needed, clean MS source
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.

GC/MS Check pressure, gas SVOCs lon source, Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-213,
supply, and vacuum daily. (including | injector liner, and/or as or CCV. problem and Supervisor | CA-226
Bake out column, manual Low Level | column, necessary. repeat ICAL
tune if DFTPP not in SVOCs column flow. or CCV.
criteria, change septa as and PAHs
needed, cut column as by SIM)
needed, clean MS source
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.

GC/ECD Check pressure and gas PCBs/ Injector liner, Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-302,
supply daily. Change septa | Pesticides | septa, and/or as or CCV. problem and Supervisor CA-329
and/or liner as needed, column, necessary. repeat ICAL
replace or cut column as column flow. or CCV.
needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2
Revision Number: 0

Revision Date: September 2010

Instrument / Maintenance Activity Testing Inspection Frequency Acceptance Corrective Responsible SOP
Equipment Activity Activity Criteria Action Person Reference

ICP-AES Clean sample path, check Metals Pump, pump Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-608
pump tubing, argon level, (except tubing, and as or CCV. problem and Supervisor
vacuum and waste mercury) vacuum necessary. repeat ICAL
container daily. Clean source, or CCV.
source as needed. Other waste
maintenance specified in container.

Laboratory Equipment
Maintenance SOP.

CVAA Replace peristaltic pump Mercury Tubing, Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-611,
tubing, replace mercury sample and as or CCV. problem and Supervisor CA-615
lamp, replace drying tube, probe, optical | necessary. repeat ICAL
clean optical cell and/or cell, waste or CCV.
clean liquid/gas separator container.
as needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.

GC-FID Check pressure and gas TRPH Injector liner, Prior to ICAL Acceptable ICAL | Correct the Analyst, CA-333
supply daily. Change septa | FL-PRO septa, and as or CCV. problem and Supervisor
and/or GC injector glass column, necessary. repeat ICAL
liner as needed. Replace column flow. or CCV.
or cut GC column as
needed. Other
maintenance specified in
Laboratory Equipment
Maintenance SOP.
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Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

SAP Worksheet #26 -- Sample Handling System
(UEP-QAPP Manual Appendix B)

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Sample Packaging (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Coordination of Shipment (Personnel/Organization): Tetra Tech FOL or designee / Tetra Tech

Type of Shipment/Carrier: Federal Express

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Sample Custodians / Katahdin and KB Labs

Sample Custody and Storage (Personnel/Organization): Sample Custodians/ Katahdin and KB Labs

Sample Preparation (Personnel/Organization): Extraction Laboratory, Metals Preparation Laboratory / Katahdin and KB Labs

Sample Determinative Analysis (Personnel/Organization): Gas Chromatography Laboratory, GC/MS Laboratory, Metals Laboratory / Katahdin; and
Mobile GC/MS Laboratory, KB Laboratory

SAMPLE ARCHIVING

Field Sample Storage (Number of days from sample collection): 60 days from receipt

Sample Extract/Digestate Storage (Number of days from extraction/digestion): 3 months from sample digestion/extraction

Biological Sample Storage (Number of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: Sample Custodians / Katahdin and KB Labs
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Project-Specific Sampling and Analysis Plan Title: RI/FS Addendum for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

SAP Worksheet #27 -- Sample Custody Requirements Table
(UFEP-QAPP Manual Section 3.3.3)

27.1 SAMPLE NOMENCLATURE, SAMPLE COLLECTION DOCUMENTATION, HANDLING,
AND TRACKING PROCEDURES

The following sections outline the procedures that will be used to document project activities and sample
collection, handling, tracking, and custody procedures during the investigation. All forms must be filled in

as completely as possible.

27.11 Sample Nomenclature

Refer to Worksheet #18 for how the samples will be labeled. Also, refer to Worksheet #20 for how the
field QA/QC samples will be labeled.

Sample nomenclature will be conducted in general accordance with the procedures outlined in Tetra Tech
SOP CT-04 (Sample Nomenclature). Sample nomenclature put forth for this field event has been
selected based on historical usage. The sample nomenclature for each tracking number includes the site
being investigated, sample media identifier, and sample location number. The standard sample matrix
and type codes used for this field event are as follows: Duplicate samples will be submitted to the
laboratory as blind duplicates. The QA/QC type codes used for this field event are as follows: TB for Trip
Blanks and RB for rinsate blanks. Field QC blanks will be labeled sequentially followed by the date
(i.e., TB-20101213, FB-20101214, etc.). Samples to be used for MS and MSDs will be labeled MS/MSD
on the container label and noted on the chain-of-custody, as required in the laboratory QA Plan; however,
MS/MSD will not be part of the unique sample identifier in order to maintain consistency with the project
database. Additional information regarding protocol for sample labeling is contained in Tetra Tech
SOP SA-6.3 (see Appendix A).

27.1.2 Sample Collection Documentation

Documentation of field observations will be recorded in a field logbook and/or field log sheets including
sample collection logs, boring logs, VOC screening logs, and monitoring well construction logs. Field
logbooks utilized on this project will consist of a bound, water-resistant logbook. All pages of the logbook

will be numbered sequentially and observations will be recorded with indelible ink.
Field sample log sheets will be used to document sample collection details and other observations and

activities will be recorded in the field logbook. Instrument calibration logs will be used to record the daily

instrument calibration. Example field forms are included in Appendix A.
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For sampling and field activities, the following types of information will be recorded in the field log as

appropriate:

e Site name and location

e Date and time of logbook entries

e Personnel and their affiliations

e Weather conditions

o Activities involved with the sampling

e Subcontractor activity summary

e Site observations including site entry and exit times

e Site sketches made on-site

e Visitor names, affiliations, arrival and departure times

e Health and safety issues, including PPE

27.1.3 Sample Handling and Tracking System

Following sample collection into the appropriate bottle ware, all samples will be immediately placed on ice
in a cooler. The glass sample containers will be enclosed in bubble-wrap in order to protect the bottle
ware during shipment. The cooler will be secured using strapping tape along with a signed custody seal.
Sample coolers will be delivered to a local courier location for priority overnight delivery to the selected
laboratory for analysis. Samples will be preserved as appropriate based on the analytical method. The
laboratories will provide pre-preserved sample containers for sample collection. Samples will be
maintained at 0 to 6 °C until delivery to the laboratory. Proper custody procedures will be followed

throughout all phases of sample collection and handling.

After collection, each sample will be maintained in the sampler's custody until formally transferred to
another party (e.g., Federal Express). For all samples collected, chain-of-custody forms will document
the date and time of sample collection, the sampler's name, and the names of all others who
subsequently held custody of the sample. Specifications for chemical analyses will also be documented
on the chain-of-custody form. Tetra Tech SOP SA-6.3 (Field Documentation) provides further details on

the chain-of-custody procedure, which is provided in Appendix A.
These subsections outline the procedures that will be used by field and laboratory personnel to document

project activities and sample collection procedures during this Sl. All forms must be filled in as completely

as possible.
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Sample handling requirements are described in Worksheet #26. Tetra Tech personnel will collect the
samples. The samplers will take care not to contaminate samples through improper handling. Samples
will be sealed in appropriate containers, packaged by Tetra Tech personnel and placed into sealed
coolers under chain-of-custody in accordance with the applicable SOP (See Worksheet #21). Samples to
be analyzed for VOCs will be accompanied by a VOC trip blank. All coolers will contain a temperature
blank. Samples will be transferred under chain-of-custody to a courier as described below. Once
received by the laboratory, receipt will be documented on the chain-of-custody form and the samples will
be checked in. The samples will remain under chain-of-custody throughout the analysis period to ensure

their integrity is preserved. Details are provided below.

Samples to be delivered to the laboratory(s) will be made by a public courier (i.e., Federal Express). After
samples have been collected, they will be sent to the laboratory(s) within 24 hours. Under no

circumstances will sample holding times be exceeded.

27.2 FIELD SAMPLE CUSTODY PROCEDURES

Chain-of-custody protocols will be used throughout sample handling to establish the evidentiary integrity
of sample containers. These protocols will be used to demonstrate that the samples were handled and
transferred in a manner that would eliminate possible tampering. Samples for the laboratory will be

packaged and shipped in accordance with Tetra Tech SOP SA-6.1 (see Appendix A).

A sample is under custody if:

o The sample is in the physical possession of an authorized person.
e The sample is in view of an authorized person after being in his/her possession.
o The sample is placed in a secure area by an authorized person after being in his/her possession.

o The sample is in a secure area, restricted to authorized personnel only.

Custody documentation is designed to provide documentation of preparation, handling, storage, and
shipping of all samples collected. A multi-part form is used with each page of the form signed and dated
by the recipient of a sample or portion of sample. The person releasing the sample and the person

receiving the sample each will retain a copy of the form each time a sample transfer occurs.
Integrity of the samples collected during the site investigation will be the responsibility of identified

persons from the time the samples are collected until the samples, or their derived data, are incorporated

into the final report.
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The Tetra Tech FOL is responsible for the care and custody of the samples collected until they are
delivered to the laboratory or are entrusted to a carrier. When transferring samples, the individuals
relinquishing and receiving them will sign, date, and note the time on the chain-of-custody form. This
record documents the sample custody transfer from the sampler to the laboratory, often through another
person or agency (common carrier). Upon arrival at the laboratory, internal sample custody procedures

will be followed as defined in the Laboratory SOPs included in Appendix B.

27.3 LABORATORY CHAIN OF CUSTODY — KATAHDIN AND KB LABS

Laboratory sample custody procedures (receipt of samples, archiving, and disposal) will be used
according to Katahdin and KB Labs Laboratory SOPs (see Appendix B). Coolers are received and
checked for proper temperature and preservation. A sample cooler receipt form will be filled out to note
conditions and any discrepancies. The chain of custody will be checked against the sample containers for
correctness. Samples will be logged into the Laboratory Information Management System and given a
unique log number that can be tracked through processing. The Laboratory PM will notify the Tetra Tech

FOL of any problems on the same day that the issue is identified.
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Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #28 -- Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4)

Soil, Groundwater,

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Matrix and Aqueous QC
Samples
Analytical Group | VOCs
Analytical
Method/SOP SW-846 8260B/
CA-202
Reference
Method/SOP OC RPerson(_?))l Measurement
QC Sample Frequency/Number A etho .Q. Corrective Action esponsibie DQI Performance
cceptance Limits for Corrective Criteri
. riteria
Action
Method Blank One is performed for | No target analyte If blank results are above Analyst, Contamination/ Same as
each batch of up to concentrations may be 7/LOQ (or > LOQ for Supervisor, Bias Method/SOP QC
20 samples. > V2 the LOQ, except common contaminants), Data Validator Acceptance
common laboratory sample results which are < Limits.
contaminants LOQ or > 10X the blank
methylene chloride, contamination
acetone, and concentration may be
2-butanone may be reported without corrective
present, but must be < action.
LOQ.
Otherwise, re-analyze all
associated samples.
Laboratory Control | One is performed for | %Rs must meet the Correct problem, then re- Analyst, Accuracy Same as
Sample (LCS) each batch of up to limits provided in the prepare and reanalyze the Supervisor, Method/SOP QC
20 samples. Katahdin QC Limits LCS and all samples in the | Data Validator Acceptance
table provided in associated preparatory Limits.
Appendix B. batch for failed analytes, if
sufficient sample material is
available.
Contact Client if samples
cannot be reanalyzed
within hold time.
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Soil, Groundwater,

Title: SI Work Plan for Site 2

Revision Number:

0

Revision Date: September 2010

1,4-Dichlorobenzene-
ds

of the last ICAL
midpoint standard for
each IS.

Matrix and Aqueous QC
Samples

Analytical Group | VOCs

Analytical

Method/SOP SW-846 8260B/

CA-202
Reference
Method/SOP QC Rospons e Measurement
QC Sample Frequency/Number < Corrective Action P . DQI Performance
Acceptance Limits for Corrective Criteri
. riteria
Action

MS/MSD One set is %Rs should meet the Failure to meet the control Analyst, Accuracy / Same as
performed for each limits provided in the limits shall be discussed in | Supervisor, Precision Method/SOP QC
batch of up to 20 Katahdin QC Limits the case narrative. Data Validator Acceptance
samples. table provided in Limits.

Appendix B. If both the LCS and
MS/MSD are unacceptable,

The RPD between MS all associated samples

and MSD should be must be re-analyzed.

< 30%.

Surrogates 4 per sample: %Rs must meet the Re-analyze affected Analyst, Accuracy / Bias Same as
Dibromofluoromethane | limits provided in the samples if volume is Supervisor, Method/SOP QC
1,2-dichloroethane-d, | Katahdin QC Limits available. Data Validator Acceptance
EO'“enﬁ'dﬂ b table provided in Limits.

romofiuorobenzene Appendix B.

Internal Standards | 4 per sample- RTs must be within + 30 | Re-analyze affected Analyst, Accuracy / Bias Same as

(1S) Pentafluorobenzene seconds and the samples if volume is Supervisor, Method/SOP QC
1,4-Difluorobenzene response areas must be | available. Data Validator Acceptance
Chlorobenzene-ds within -50% to +100% Limits.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits that
are current at the time of analysis.
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Soil, Groundwater, and

Matrix Agueous QC Samples
Analytical SVOCs, Low Level
Group SVOCs and PAHs by SIM
Analytical

Method / SW-846 8270D, 8270D

SOP Reference

SIM/ CA-213, CA-226

Title: SI Work Plan for Site 2
Revision Number:

0

Revision Date: September 2010

QC Ssample

Frequency / Number

Method / SOP
QC Acceptance Limits

Corrective Action

Person(s)
Responsible
for Corrective
Action

DQI

Measurement

Performance Criteria

Method Blank

One is performed for each
batch of up to 20 samples
of the same matrix.

No target analytes > V2 the
LOQ.

If blank results are above
2 LOQ, sample results
which are < LOQ or > 10X
the blank contamination
concentration may be
reported without corrective
action.

Otherwise, re-extract all
associated samples.

Analyst,
Supervisor, Data
Validator

Contamination /
Bias

Same as Method/SOP

QC Acceptance
Limits.

LCS

One is performed for each
batch of up to 20 samples
of the same matrix.

%Rs must meet the limits
provided in the Katahdin
QC Limits table provided in
Appendix B.

Correct problem, then
re-prepare and reanalyze
the LCS and all samples in
the associated preparatory
batch for failed analytes, if
sufficient sample material
is available

Contact client if samples
cannot be reanalyzed
within hold time.

Analyst,
Supervisor, Data
Validator

Accuracy / Bias

Same as Method/SOP

QC Acceptance
Limits.
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Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix Soil, Groundwater, and
Agueous QC Samples
Analytical SVOCs, Low Level
Group SVOCs and PAHs by SIM
I\Aﬂg‘;’m&c}"" SW-846 8270D, 8270D
SOP Reference SIM/ CA-213, CA-226
Person(s)
Method / SOP . . Responsible Measurement
QC Sample Frequency / Number QC Acceptance Limits Corrective Action for Corrective DQI Performance Criteria
Action
MS/MSD One set is performed for  |%Rs should meet the limits|Failure to meet the control [Analyst, Accuracy / Same as Method/SOP
each batch of up to 20 provided in the Katahdin  [limits shall be discussed in |Supervisor, Data|Precision QC Acceptance
samples of the same QC Limits table provided in|the case narrative. Validator Limits.
matrix. Appendix B.
If both the LCS and
The RPD between MS and [MS/MSD are
MSD should be < 30%. unacceptable, all
associated samples must
be re-analyzed.
Surrogates 6 per sample: %Rs must meet the limits [Field samples having one |Analyst, Accuracy / Bias Same as Method/SOP
2-Fluorophenol provided in the Katahdin  |or more surrogate Supervisor, Data QC Acceptance
Phenol-ds QC Limits table provided in|recoveries above the Validator Limits.
g'lt__rr’be”i?”he'dSI Appendix B. control limits will not
54 go.lfo. ipheny require corrective action if
,4,6-Tribromophenol iated t t
Terphenyl-dss no associated targe
analytes (acid analytes
For low-level with acid surrogates, etc.)
SVOCs/PAHS, are detected > LOQ.
3 surrogates per sample:
2-Methylnaphthalene-d1o Otherwise, affected
E'“ore”fj'dm samples must be
yrene-ro reanalyzed.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Soil, Groundwater, and

Matrix Agueous QC Samples
Analytical SVOCs, Low Level
Group SVOCs and PAHs by SIM
Analytical

Method / SW-846 8270D, 8270D

SOP Reference

SIM/ CA-213, CA-226

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Method / SOP

Person(s)
Responsible

Measurement

QC Sample Frequency / Number QC Acceptance Limits Corrective Action for Corrective DQI Performance Criteria
Action
IS 6 per sample: RTs for ISs must be within |Re-analyze affected Analyst, Accuracy / Bias Same as Method/SOP
1,4-Dichlorobenzene-d4 +30 seconds and the samples if volume is Supervisor, Data QC Acceptance
Naphthalene-ds response areas must be  |available. Validator Limits.

Acenaphthene-d;o
Phenanthrene-do
Chrysene-di,
Perylene-dq,

within -50% to +100% of
the last ICAL midpoint
standard for each IS.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits that
are current at the time of analysis.
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Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/ CA-329

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP . Corrective Action for DQI Performance
QC Acceptance Limits . o
Corrective Criteria
Action
Method Blank One is performed for No target analyte If blank results are above Y2 [Analyst, Contamination /|Same as
each batch of up to 20  |concentrations may be > 72|LOQ, sample results which Supervisor, |Bias Method/SOP QC
samples of the same the LOQ. are < LOQ or > 10X the blank |Data Acceptance
matrix. contamination concentration |Validator Limits.
may be reported without
corrective action.
Otherwise, re-extract all
associated samples.
LCS One is performed for %Rs must meet the limits [Correct problem, then Analyst, Accuracy Same as
each batch of up to provided in the Katahdin  |re-prepare and reanalyze the [Supervisor, Method/SOP QC
20 samples of the same |QC Limits table provided in [LCS and all samples in the Data Acceptance
matrix. Appendix B. associated preparatory batch |Validator Limits.
for failed analytes, if sufficient
sample material is available
Contact Client if samples
cannot be re-prepared within
hold time.
MS/MSD One set is performed for (%Rs should meet the limits |Failure to meet the control Analyst, Precision / Same as
each batch of up to provided in the Katahdin  [limits shall be discussed in the [Supervisor, [Accuracy Method/SOP QC
20 samples of the same |QC Limits table provided in |case narrative. Data Acceptance
matrix. Appendix B. Validator Limits.
If both the LCS and MS/MSD
The RPD between MS and |are unacceptable, all
MSD should be < 30%. associated samples must be
re-analyzed.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

PCBs

Analytical Method /
SOP Reference

SW-846 8082A/ CA-329

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Surrogates 2 per sample: %Rs must meet the limits |For QC and field samples, Analyst, Accuracy Same as
Decachlorobiphenyl provided in the Katahdin  [correct problem then Supervisor, Method/SOP QC
Tetrachloro-m-xylene QC Limits table provided in [re-prepare and reanalyze all [Data Acceptance
Appendix B. failed samples for failed Validator Limits.
surrogates in the associated
preparatory batch, if sufficient
sample material is available. If
obvious chromatographic
interference with surrogate is
present, reanalysis may not be
necessary.
Contact client if samples
cannot be re-prepared within
hold time.
Second Column All positive results must |Results between primary  |[None. Apply qualifier if RPD |Analyst, Precision Same as
Confirmation be confirmed. and second >40% and discuss in the case |Supervisor, Method/SOP QC
column must be RPD < narrative. Data Acceptance
40%. The higher of the Validator Limits.
two results will be reported
unless matrix interference
is apparent.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits that

are current at the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

Pesticides

Analytical Method /
SOP Reference

SW-846 8081B/ CA-302

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Method Blank One is performed for No target analytes > ' the |If blank results are above 72  [Analyst, Contamination /|Same as
each batch of up to LOQ. LOQ, sample results which Supervisor, |Bias Method/SOP QC
20 samples of the same are < LOQ or > 10X the blank |Data Acceptance
matrix. contamination concentration |Validator Limits.
may be reported without
corrective action.
Otherwise, re-extract all
associated samples.
LCS One is performed for %Rs must meet the limits [Correct problem, then Analyst, Accuracy Same as
each batch of up to provided in the Katahdin  |re-prepare and reanalyze the [Supervisor, Method/SOP QC
20 samples of the same |QC Limits table provided in [LCS and all samples in the Data Acceptance
matrix. Appendix B. associated preparatory batch |Validator Limits.
for failed analytes, if sufficient
sample material is available
(see full explanation in
Appendix B).
Contact Client if samples
cannot be re-prepped within
hold time.
MS/MSD One set is performed for |%Rs should meet the limits |Failure to meet the control Analyst, Precision / Same as
each batch of up to provided in the Katahdin  [limits shall be discussed in the [Supervisor, [Accuracy Method/SOP QC
20 samples of the same |QC Limits table provided in |case narrative. Data Acceptance
matrix. Appendix B. Validator Limits.
If both the LCS and MS/MSD
The RPD between MS and |are unacceptable, all
MSD should be < 30%. associated samples must be
re-analyzed.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix

Soil, Groundwater, and
Agueous QC Samples

Analytical Group

Pesticides

Analytical Method /
SOP Reference

SW-846 8081B/ CA-302

Title: SI Work Plan for Site 2

Revision Number:

0

Revision Date: September 2010

two results will be reported
unless matrix interference
is apparent.

Person(s)
Responsible Measurement
QC Sample Frequency / Number Method / SOP. . Corrective Action for DQI Performance
QC Acceptance Limits . L
Corrective Criteria
Action
Surrogates 2 per sample: %Rs must meet the limits [For QC and field samples, Analyst, Accuracy Same as
Decachlorobiphenyl provided in the Katahdin  |correct problem then Supervisor, Method/SOP QC
Tetrachloro-m-xylene QC Limits table provided in |re-prepare and reanalyze all |Data Acceptance
Appendix B. failed samples for failed Validator Limits.
surrogates in the associated
preparatory batch, if sufficient
sample material is available. If
obvious chromatographic
interference with surrogate is
present, reanalysis may not be
necessary.
Contact client if samples
cannot be re-prepped within
hold time.
Second Column All positive results must |Results between primary  |[None. Apply qualifier if RPD |Analyst, Precision Same as
Confirmation be confirmed. and second >40% and discuss in the case |Supervisor, Method/SOP QC
column must be RPD < narrative. Data Acceptance
40%. The higher of the Validator Limits.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits that
are current at the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix

Soil, Groundwater,
and Aqueous QC
Samples

Analytical Group

Metals (Including
Mercury)

SW-846 6010C,

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

,\A/lr;f‘m&c/g'op 7470A, T471A/
Reference CA-608, CA-611,
CA-615
Method/SOP OC R Persor]t)(l's,)f Measurement
QC Sample Frequency/Number A etho QX Corrective Action esponsivie for DQI Performance
cceptance Limits Corrective A
. Criteria
Action

Method Blank One is performed for No target analytes > the If blank results are Analyst, Contamination | Same as
each batch of upto 20 | LOQ. above LOQ, sample Supervisor, Data |/ Bias Method/SOP
samples of the same results that are <LOQ | Validator QC
matrix. or > 10X the blank Acceptance

contamination Limits.
concentration may be

reported without

corrective action.

Otherwise, re-extract

all associated samples.

LCS One is performed for %R must be within 80- Failure of any element | Analyst, Accuracy Same as
each batch of up to 20 | 120% of the true value. will necessitate a Supervisor, Data Method/SOP
samples of the same re-digestion/re-analysis | Validator QC
matrix. of all associated Acceptance

samples for that Limits.
element.

Sample Duplicate One sample duplicate The RPD should be Failure to meet the Analyst, Precision Same as
is performed for each <20%. control limit shall be Supervisor, Data Method/SOP
batch of 20 samples of discussed in the case Validator QC
the same matrix. narrative, and Acceptance

elements will be Limits.
flagged accordingly.

MS One MS is performed %Rs should be within 80 | Failure to meet the Analyst, Accuracy Same as
for each batch of up to | to 120%, if sample < 4x control limits shall be Supervisor, Data Method/SOP
20 samples of the spike added. discussed in the case Validator QC
same matrix. narrative, and Acceptance

elements will be Limits.
flagged accordingly.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Matrix

Soil, Groundwater,
and Aqueous QC
Samples

Analytical Group

Metals (Including
Mercury)

SW-846 6010C,

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

QZ?L?&C,@'OP 7470A, T4T1A/
Reference CA-608, CA-611,
CA-615
hod/ Persopk)(l's,)f Measurement
QC Sample Frequency/Number Metho SOP.QC Corrective Action Responsi '€ tor DQI Performance
Acceptance Limits Corrective -
. Criteria
Action
Serial Dilution (SD) One SD (5x) is If original sample resultis | Failure to meet the Analyst, Precision Same as
(does not apply to performed for each at least 50x the control limit shall be Supervisor, Data Method/SOP
mercury) batch of 20 samples of | instrument detection limit, | discussed in the case Validator QC
the same matrix. the SD must agree within | narrative, and Acceptance
1 10% D of the original elements will be Limits.
result. flagged accordingly.
Post-Digestion Spike For any element that %R must be within 75 to Discussed in the case | Analyst, Accuracy/ Same as
(does not apply to fails in the MS where 125% of the true value. narrative Laboratory Bias Method/SOP
mercury) the native sample Supervisor, Data QC
concentration was <4x Validator Acceptance
the spike amount. Limits.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits
that are current at the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Soil, Groundwater,

Title: SI Work Plan for Site 2

Revision Number:

0

Revision Date: September 2010

Matrix and Agqueous QC
Samples

Analytical TRPH

Group

Analytical

Method/SOP FL-PRO/ CA-333

Reference

Method/SOP QC Respec:ﬁ(s)ir]b(fe) for Measurement
QC Sample Frequency/Number Acceptance Corrective Action P . DQI Performance
S Corrective -
Limits A Criteria
Action
Method Blank One per preparatory The target analyte Investigate source of contamination. Evaluate | Analyst, Bias/ Same as
batch of 20 or fewer must be <% LOQ the samples and associated QC: i.e., if the Supervisor, Data Contamination Method/SOP QC
samples. blank results are >LOQ, then report sample Validator Acceptance
results which are <LOQ or >10X the blank Limits.
concentration. Otherwise, re-prepare a blank
and samples >LOQ and <10X the blank.

Surrogate Two per sample. o-Terphenyl If surrogates %Rs are high and sample is Analyst, Accuracy/ Bias Same as
30-140% %R. <LOQ, then no corrective action is taken. If Supervisor, Data Method/SOP QC
2-Fluorobiphenyl surrogates %Rs are low, then the affected Validator Acceptance
50-150 %R. samples are re-extracted and reanalyzed. Limits.

LCS One per preparatory %Rs must meet the If an MS/MSD was performed and is Analyst, Accuracy/ Same as

batch of 20 or fewer limits provided in the acceptable, then narrate. Supervisor, Data Bias/ Method/SOP QC
samples. Katahdin QC Limits If the LCS recovery is high, but the sample Validator Precision Acceptance
table provided in results are <LOQ, then narrate. Otherwise, Limits.
Appendix B. re-extract blank and affected sample batch.
MS/MSD One per preparatory %Rs must meet the Evaluate the samples and associated QC Analyst, Accuracy/ Same as
batch of 20 or fewer limits provided in and if the LCS results are acceptable, then Supervisor, Data Bias/ Method/SOP QC
samples per matrix. the Katahdin QC narrate. Validator Precision Acceptance
Limits table If both the LCS and MS/MSD are Limits.
provided in unacceptable, then re-prepare the samples
Appendix B. and QC.

The RPD between
MS and MSD should
be < 30%.

Note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation will be the limits
that are current at the time of analysis.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Matrix Groundwater
Analytical VOCs, Screening
Group Mobile Lab
Analytical SW-846 8260B
Method/ SOP [KBSOP01VOC
Reference
Person(s
QC Sample | Frequency/ Number Method/SOP QC Corrective Action Responsib(le)for DQI Measurement

Acceptance Limits

Corrective Action

Performance Criteria

Fluorobenzene
Chlorobenzene-ds
1,4-dichlorobezene-d,

+ 30 seconds and the
response areas must be
within -50% to +100% of
the last calibration check.

more still remain outside criteria,
recalibrate.

Method Blank [One per daily analysis [No analytes > 1/2 of the  |Bake out purge and trap system, |Analyst Bias/ Same as Method/SOP

batch. LOQ. change adsorbent trap. Re- Contamination |QC Acceptance Limits.
prepare and reanalyze method
blank and associated samples.

Surrogate Four per sample: Should be within limits Reanalyze sample. If one or Analyst Accuracy/ Bias |Same as Method/SOP
1,4-dichlorobenzene established by lab or more still remain outside criteria, QC Acceptance Limits.
1,2-dichloroethane-d, method. then recalibrate and/or remake
Toluene-ds surrogate solution.

BFB

MS/MSD One per 20 samples of |Should be within limits Check LCS to see if matrix Analyst Accuracy/ Bias/ |Same as Method/SOP
similar matrix. established by lab. effects apply. Precision QC Acceptance Limits.

LCS One per daily analysis |Must be within limits Re-prepare and reanalyze LCS. |Analyst Accuracy/ Bias |Same as Method/SOP
batch. established by lab. Reanalyze associated samples. QC Acceptance Limits.

IS Three per sample- RTs for ISs must be within [Reanalyze sample. If one or Analyst Accuracy/ Bias |Same as Method/SOP

QC Acceptance Limits.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #29 — Project Documents and Records Table
(UEP-QAPP Manual Section 3.5.1)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Document

Where Maintained

Field Documents

Field Logbook

Field Sample Forms
Chain of Custody Records
Air Bills

Sampling Instrument Calibration Logs
Sampling Notes
Photographs

FTMR Forms

This SAP

HASP

Field documents will be maintained in the project file located in the Tetra Tech
Pittsburgh office.

Laboratory Documents

Sample receipt, custody, and tracking record

Equipment calibration logs

Sample preparation logs

Analysis Run logs

Corrective action forms

Reported field sample results

Reported results for standards, QC checks, and QC samples
Extraction/clean-up records

Raw data

Laboratory documents will be included in the hardcopy and portable documents
format deliverables from the laboratory. Laboratory data deliverables will be
maintained in the Tetra Tech Pittsburgh project file and in long-term data package
storage at a third-party professional document storage firm.

Electronic data results will be maintained in a database on a password protected
Structured Query Language (SQL) server.

Assessment Findings

Field Sampling Audit Checklist (if conducted)

Analytical Audit Checklist (if conducted)

Data Validation Memoranda (includes tabulated data summary forms)

All assessment documents will be maintained in the Tetra Tech Pittsburgh office.

Reports
S| Report

All reports will be stored in hardcopy in the Tetra Tech Pittsburgh project file and
electronically in the server library.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #30 -- Analytical Services Table
(UEP-QAPP Manual Section 3.5.2.3)

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Data Package

Laboratory / Organization

Backup
Laboratory/

Matrix Analytical Group Sample Locations/ID Analytical Turnaround (name and address, contact Organization
Numbers Method Ti (name and address,
ime person and telephone number) contact person and
telephone number)
Soil, VOCs See Worksheet #18 SW-846 8260B 21 calendar Katahdin Analytical Services, Inc. NA
Groundwater, days 600 Technology Way
and Aqueous Scarborough, Maine 04074
QC Samples - - Ms. Kate Zaleski
SVOCs (including SW-846 8270D/ kzaleski@katahdinlab.com
and PAHs by SIM)
Pesticides SW-846 8081B
PCBs SW-846 8082A
Metals SW-846 6010C,
7470A, and
T7T471A
TRPH FL-PRO
Groundwater VOCs — mobile See Worksheet #18 SW-846 8260B Results within KB Labs, Inc. NA
laboratory 24 hours 25132 SW 1st Ave
screening Newberry, Florida 32669

Todd Romero
toddr@kbmobilelabs.com
(352) 472-5830

(352) 472-5832 (fax)
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #31 -- Planned Project Assessments Table
(UFP-QAPP Manual Section 4.1.1)

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Person(s) Persqn(s) Persqn(s) Perso_n(s)
Responsible Respons@lefor Requnslblefor Respon&b}efor
Internal | Organization | for Performing Responding to Identifying gnd Momtormg
Assessment Frequency or Performing Assessment Assessment Implementing Effectiveness of
Type . Findings Corrective Action Corrective Action
External | Assessment (t't'? ar_1d (title and (title and (title and
org?fri“zzg;);\al organizational organizational organizational
affiliation) affiliation) affiliation)
Laboratory Every External DoD ELAP DoD ELAP Laboratory QAM Laboratory QAM or Laboratory QAM or
System Audit’ |2 years Accrediting Accrediting Body | o Laboratory Manager, Laboratory Manager, Laboratory Manager,
Body Auditor Katahdin Katahdin Katahdin

! Katahdin has successfully completed the laboratory assessment process required as part of the DoD Quality Systems Manual Version 4.1 under the DoD ELAP by a recognized
Accrediting Body. The DoD ELAP accreditation letter for Katahdin is included in Appendix B. KB Labs, Inc. (mobile laboratory) is NELAP accredited in the state of Florida. The
NELAP accreditation letter for KB Labs is included in Appendix B.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #32 -- Assessment Findings and Corrective Action Responses Table

(UEP-QAPP Manual Section 4.1.2)

Title: SI Work Plan for Site 2

Revision Number: 0

Revision Date: September 2010

Nature of Individual(s)
A Nature of Individual(s) Notified of | Timeframe Corrective Receiving Corrective | Timeframe
ssessment SRR SN : .
Type Deﬂmenmgs I_:lndmgs o ' pf . Action Action Response for
Documentation (name, title, organization) | Notification Response (name, title, Response
Documentation organization)
Laboratory Written audit report Leslie Dimond, Laboratory Specified by Letter DoD ELAP Accrediting Specified by
System Audit QAM, Katahdin DoD ELAP Body DoD ELAP
Accrediting Accrediting
Body Body
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

SAP Worksheet #33 -- QA Management Reports Table

(UFP_QAPP Manual Section 4.2)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Type of Report

Frequency

(daily, weekly monthly,
quarterly, annually, etc.)

Projected Delivery
Date(s)

Person(s) Responsible
for Report Preparation

(title and organizational
affiliation)

Report Recipient(s)
(title and organizational
affiliation)

Data Validation Report

Per sample delivery group

Within 3 weeks of receipt of
laboratory data package

DVM or designee, Tetra Tech

PM and project file, Tetra Tech

Major Analysis Problem
Identification (Internal Tetra
Tech Memorandum)

When persistent analysis
problems are detected by
Tetra Tech that may impact
data usability

Immediately upon detection of
problem (on the same day)

CLEAN QAM, Tetra Tech

PM, CLEAN QAM, Program
Manager, and project file,
Tetra Tech

Project Monthly Progress
Report

Monthly for duration of project

Monthly

PM, Tetra Tech

Navy RPM, Navy; CLEAN
QAM, Program Manager, and
project file, Tetra Tech

Laboratory QA Report

When significant plan
deviations result from
unanticipated circumstances

Immediately upon detection of
problem (on the same day)

Laboratory PM, Katahdin

PM and project file, Tetra Tech
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

SAP Worksheet #34 -- Verification (Step |) Process Table
(UEP-QAPP Manual Section 5.2.1)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

form to verify that all samples listed are included in the shipment to the
laboratory and the sample information is accurate. The forms will be signed
by the sampler and a copy will be retained for the project file, the Tetra Tech
PM, and the Tetra Tech Data Validators. See Tetra Tech SOP SA-6.3.

e I Internal / Responsible for Verification
Verification Input Description o
External (name, organization)
Chain-of-custody forms The Tetra Tech FOL or designee will review and sign the chain-of-custody Internal Sampler and FOL, Tetra Tech

laboratory performing the work. The Laboratory QAM will sign the case
narrative for each data package.

The Laboratory Sample Custodian will review the sample shipment for Internal/ 1 - Laboratory Sample Custodian,
completeness, integrity, and sign accepting the shipment. The Tetra Tech Katahdin and KB Labs
Data Validators will check that the chain-of-custody form was signed and External 2 - Data Validators, Tetra Tech
dated by the Tetra Tech FOL or designee relinquishing the samples and also
by the Laboratory Sample Custodian receiving the samples for analyses.
SAP Sample Tables/ Verify that all proposed samples listed in the SAP tables have been collected. | Internal FOL or designee, Tetra Tech
Chain-of-Custody Forms
Sample Log Sheets Verify that information recorded in the log sheets is accurate and complete. Internal FOL or designee, Tetra Tech
Sample Coordinates Verify that actual sample locations are correct and in accordance with the Internal PM, FOL, or designee, Tetra Tech
SAP proposed locations. Document any discrepancies in the final report.
SAP/ Field Logs/ Analytical | Ensure that all sampling SOPs were followed. Verify that deviations have Internal PM or designee, Tetra Tech
Data Packages been documented and MPCs have been achieved. Particular attention
should be given to verify that samples were correctly identified, that sampling
location coordinates are accurate, and that documentation establishes an
unbroken trail of documented chain-of-custody from sample collection to
report generation. Verify that the correct sampling and analytical
methods/SOPs were applied. Verify that the sampling plan was implemented
and carried out as written and that any deviations are documented.
SAP/ Laboratory SOPs/ Ensure that all laboratory SOPs were followed. Verify that the correct Internal Laboratory QAM, Katahdin and
Raw Data/ Applicable analytical methods/SOPs were applied. Establish that all method QC Data specialist, KB Labs
Control Limits Tables samples were analyzed and in control as listed in the analytical SOPs. If
method QA is not in control, the Laboratory QAM will contact the Tetra Tech
PM via telephone or e-mail for guidance prior to report preparation.
SAP/ Chain-of-Custody Check that field QC samples listed in Worksheet #20 were collected as Internal FOL or designee, Tetra Tech
Forms required.
Analytical Data Packages | All analytical data packages will be verified internally for completeness by the | Internal Laboratory QAM, Katahdin and

Data specialist, KB Labs
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field

Site Location: Pensacola, Florida

SAP Worksheet #35 -- Validation (Steps lla and Ilb) Process Table
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Step lla/ llb

Validation Input

Description

Responsible for Validation
(name, organization)

lla

Chain-of-Custody
Forms

Custody - Ensure that the custody and integrity of the samples was
maintained from collection to analysis and the custody records are complete
and any deviations are recorded. Review that the samples were shipped
and stored at the required temperature and sample pH for chemically-
preserved samples meet the requirements listed in Worksheet #19. Ensure
that the analyses were performed within the holding times listed in
Worksheet #19.

Project Chemist or Data Validators,
Tetra Tech

Ila/llb

SAP/ Laboratory
Data Packages/
Electronic Data
Deliverables (EDDs)

Accuracy - Ensure that the laboratory QC samples listed in Worksheet #28
were analyzed and that the MPCs listed in Worksheet #12 were met for all
field samples and QC analyses. Check that specified field QC samples
were collected and analyzed and that the analytical QC criteria set up for
this project were met.

Precision - Check the field sampling precision by calculating the RPD for
field duplicate samples. Check the laboratory precision by reviewing the
RPD or percent difference values from laboratory duplicate analyses;
MS/MSDs; and LCS/laboratory control sample duplicate (LCSD), if
available. Ensure compliance with the methods and project MPCs accuracy
goals listed in Worksheet #12.

Representativeness - Check that the laboratory recorded the temperature at
sample receipt and the pH of the chemically preserved samples to ensure
sample integrity from sample collection to analysis.

Completeness - Review the chain-of-custody forms generated in the field to
ensure that the required analytical samples have been collected,
appropriate sample identifications have been used, and correct analytical
methods have been applied. The Tetra Tech Data Validator will verify that
elements of the data package required for validations are present, and if
not, the laboratory will be contacted and the missing information will be
requested. Validation will be performed as per Worksheet #36. Check that
all data have been transferred correctly and completely to the final SQL
database.

Project Chemist or Data Validators,
Tetra Tech

IIb

SAP/ Laboratory
Data Packages/
EDDs

Sensitivity - Ensure that the project LOQs listed in Worksheet #15 were
achieved.

PALs - Discuss the impact on reported LDLs due to matrix interferences or
sample dilutions performed because of the high concentration of one or

Project Chemist or Data Validators,
Tetra Tech

TtNUS/TAL-10-0614/JM030-S1D

Page 115

CTO JM30



Project-Specific Sampling and Analysis Plan Title: SI Work Plan for Site 2
Site Name/Project Name: Site 2, Saufley Field Revision Number: 0
Site Location: Pensacola, Florida Revision Date: September 2010

Responsible for Validation

Step lla/Ilb Validation Input Description
P P P (name, organization)

more other contaminants, on the other target analytes reported as
non-detected. Document this usability issue and inform the Tetra Tech PM.
Review and add PALs to the laboratory EDDs. Flag samples and notify the
Tetra Tech PM of samples that exceed PALs listed in Worksheet #15.

QA/QC - Ensure that all QC samples specified in the SAP were collected
and analyzed and that the associated results were within prescribed SAP
acceptance limits. Ensure that QC samples and standards prescribed in
analytical SOPs were analyzed and within the prescribed control limits. If
any significant QC deviations occur, the Laboratory QAM shall have
contacted the Tetra Tech PM.

Deviations - Summarize deviations from methods, procedures, or contracts
in the Data Validation Report. Determine the impact of any deviation from
sampling or analytical methods and SOPs requirements and matrix
interferences effect on the analytical results. Qualify data results based on
method or QC deviation and explain all the data qualifications. Print a copy
of the project database qualified data depicting data qualifiers and data
qualifiers codes that summarize the reason for data qualifications.
Determine if the data met the MPCs and determine the impact of any
deviations on the technical usability of the data.
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Project-Specific Sampling and Analysis Plan
Site Name/Project Name: Site 2, Saufley Field
Site Location: Pensacola, Florida

SAP Worksheet #36 -- Analytical Data Validation (Steps lla and llb) Summary Table
(UEP-QAPP Manual Section 5.2.2.1)

Title: SI Work Plan for Site 2
Revision Number: 0
Revision Date: September 2010

Step lla/llb

Matrix

Analytical Group

Validation Criteria

Data Validator

(title and organizational affiliation)

lla and llIb

Soil, Groundwater,
and Aqueous QC
Samples

VOCs, SVOCs
(Including Low Level
SVOCs and PAHSs by
SIM), Pesticides, PCBs,
and TRPH by FL-PRO

100% Limited data * validation will be
performed. SW-846 8260B, 8270D,
8270D SIM, 8081B, 8082A, and FL-PRO
method specific criteria and those criteria
listed in Worksheets #12, #15, #24, and
#28. If not included in Worksheets #12,
#15, #24, or #28, then the logic outlined in
USEPA Contract Laboratory Program
National Functional Guidelines for Organic
Data Review EPA-540/R-99-008, October
1999 will be used to apply qualifiers to
data.

Data Validation Specialist, Tetra

Tech

lla and llIb

Soil, Groundwater,
and Aqueous QC
Samples

Metals (Including
Mercury)

100% Limited* data validation will be
performed. SW-846 6010C, 7470A, and
7471A method specific criteria and those
listed in Worksheets #12, #15, #24, and
#28. If not included in Worksheets #12,
#15, #24 or #28, then the logic outlined in
USEPA Contract Laboratory Program
National Functional Guidelines for
Inorganic Data Review EPA 540-R-04-
004, October 2004 will be used to apply
qualifiers to data.

Data Validation Specialist, Tetra

Tech

* Limited data validation.

Limits the data review to specific review parameters (Data Completeness/Data Verification, Holding times, Calibrations, Blank

Contamination, and Detection Limits) to determine gross deficiencies only. The limited data validation is best expressed as a review to preclude the possibility
of false negatives and to eliminate false positives. Raw data are not evaluated and sample result verification is not conducted. A formal data validation report

is prepared.

Mobile laboratory VOCs data reports will not be validated.
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SAP Worksheet #37 -- Usability Assessment
(UFEP-QAPP Manual Section 5.2.3)

Data Usability Assessment

The usability of the data directly affects whether project objectives can be achieved. At a
minimum, the following characteristics will be evaluated. The results of these evaluations will be
included in the project report. The characteristics will be evaluated for multiple concentration
levels if the evaluator determines that this is necessary. To the extent required by the type of
data being reviewed, the assessors will consult with other technically competent individuals to
render sound technical assessments of these DQI characteristics:

Completeness

For each matrix that was scheduled to be sampled, the Tetra Tech FOL acting on behalf of the
Project Team will prepare a table listing planned samples/analyses to collected
samples/analyses. If deviations from the scheduled sample collection or analyses are identified
the Tetra Tech PM and Project Risk Assessor will determine whether the deviations compromise
the ability to meet project objectives. If they do, the Tetra Tech PM will consult with the Navy
RPM and other Project Team members, as necessary (determined by the Navy RPM), to develop
appropriate corrective actions.

Precision

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether
precision goals for field duplicates and laboratory duplicates were met. This will be accomplished
by comparing duplicate results to precision goals identified in Worksheets #12 and #28. This will
also include a comparison of field and laboratory precision with the expectation that field
duplicate results will be no less precise than laboratory duplicate results. If the goals are not
met, or data have been flagged as estimated (J qualifier), limitations on the use of the data will be
described in the project report.

Accuracy

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether the
accuracy/bias goals were met for project data. This will be accomplished by comparing percent
recoveries of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy goals identified in
Worksheet #28. This assessment will include an evaluation of field and laboratory
contamination; instrument calibration variability; and analyte recoveries for surrogates, MS, and
laboratory control samples. If the goals are not met, limitations on the use of the data will be
described in the project report. Bias of the qualified results and a description of the impact of
identified non-compliances on a specific data package or on the overall project data will be
described in the project report.

Representativeness

A Tetra Tech Project Scientist identified by the Tetra Tech PM and acting on behalf of the Project
Team will determine whether the data are adequately representative of intended populations,
both spatially and temporally. This will be accomplished by verifying that samples were collected
and processed for analysis in accordance with the SAP, by reviewing spatial and temporal data
variations, and by comparing these characteristics to expectations. The usability report will
describe the representativeness of the data for each matrix and analytical fraction. This will not
require quantitative comparisons unless professional judgment of the project scientist indicates
that a quantitative analysis is required.
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Data Usability Assessment

Comparability

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether the
data generated under this project are sufficiently comparable to historical site data generated by
different methods and for samples collected using different procedures and under different site
conditions. This will be accomplished by comparing overall precision and bias among data sets
for each matrix and analytical fraction. This will not require quantitative comparisons unless
professional judgment of the Tetra Tech Project Chemist indicates that such quantitative analysis
is required.

Sensitivity

The Tetra Tech Project Chemist acting on behalf of the Project Team will determine whether
project sensitivity goals listed in Worksheet #15 are achieved. The overall sensitivity and
quantitation limits from multiple data sets for each matrix and analysis will be compared. If
sensitivity goals are not achieved, the limitations on the data will be described. The Tetra Tech
Project Chemist will enlist the help of the Tetra Tech Risk Assessor to evaluate deviations from
planned sensitivity goals.

Project Assumptions and Data Outliers

The Tetra Tech PM and designated team members will evaluate whether project assumptions
are valid. This will typically be a qualitative evaluation but may be supported by quantitative
evaluations. The type of evaluation depends on the assumption being tested. Quantitative
assumptions include assumptions related to data distributions (e.g., normal versus log-normal)
and estimates of data variability. Statistical tests for outliers will be conducted using standard
statistical techniques appropriate for this task. Potential outliers will be removed if a review of the
associated data indicates that the results have an assignable cause the renders them
inconsistent with the rest of the data. During this evaluation, the team will consider whether
outliers could be indications of unanticipated site conditions. Consideration will be given to
whether outliers represent an unanticipated site condition.

Describe the evaluative procedures used to assess overall measurement error associated
with the project:

After completion of the data validation, the data and data quality will be reviewed to determine
whether sufficient data of acceptable quality are available for decision making. In addition to the
evaluations described above, a series of inspections and statistical analyses will be performed to
estimate these characteristics. The statistical evaluations will include simple summary statistics
for target analytes, such as maximum concentration, minimum concentration, number of samples
exhibiting non-detected results, number of samples exhibiting positive results, and the proportion
of samples with detected and non-detected results. The Project Team members identified by the
Tetra Tech PM will assess whether the data collectively support the attainment of project
objectives. They will consider whether any missing or rejected data have compromised the
ability to make decisions or to make the decisions with the desired level of confidence. The data
will be evaluated to determine whether missing or rejected data can be compensated by other
data. Although rejected data will generally not be used, there may be reason to use them in a
weight of evidence argument, especially when they supplement data that have not been rejected.
If rejected data are used, their use will be supported by technically defensible rationales.

For statistical comparisons and mathematical manipulations, non-detected values will be
represented by a concentration equal to one-half the sample-specific reporting limit. Duplicate
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Data Usability Assessment

results (original and duplicate) will not be averaged for the purpose of representing the range of
concentrations. However, the average of the original and duplicate samples will be used to
represent the concentration at a particular sampled location.

Identify the personnel responsible for performing the usability assessment:

The Tetra Tech PM, Project Chemist, FOL, and Project Scientist will be responsible for
conducting the listed data usability assessments. The data usability assessment will be reviewed
with the Navy RPM, the USEPA RPM, and the FDEP RPM. If deficiencies affecting the
attainment of project objectives are identified, the review will take place either in a face to face
meeting or a teleconference depending on the extent of identified deficiencies. If no significant
deficiencies are identified, the data usability assessment will simply be documented in the project
report and reviewed during the normal document review cycle.

Describe the documentation that will be generated during usability assessment and how
usability assessment results will be presented so that they identify trends, relationships
(correlations), and anomalies:

The data will be presented in tabular format, including data qualifications such as estimation
(J, UJ) or rejection (R). Written documentation will support the non-compliance estimated or
rejected data results. The project report will identify and describe the data usability limitations
and suggest re-sampling or other corrective actions, if necessary.
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1.0 PURPOSE

The purpose of this document is to establish standard procedures and technical guidance on borehole
and sample logging.

2.0 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface
lithology. While experience is the only method to develop confidence and accuracy in the description of
soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful
observation and by being consistent throughout the classification procedure.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that
each field geologist is properly trained in logging procedures. A brief review or training session may be
necessary prior to the start up of the field program and/or upon completion of the first boring.

5.0 PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and
accurately use the field classification system described in this SOP. This identification is based on visual
examination and manual tests.

5.1 Materials Needed

When logging soil and rock samples, the geologist or engineer may be equipped with the following:

Rock hammer

Knife

Camera

Dilute hydrochloric acid {HCI)

Ruler (marked in tenths and hundredths of feet)
Hand Lens

5.2 Classification of Soils

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is needed.
Details on filling out the boring log are discussed in Section 5.5.
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FIGURE 1
BORING LOG (EXAMPLE)
BORING LOG Page _of _

PROJECT NAME: BORING NUMBER:"
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: _ DRILLER: _

B A ] MATERIAL DESCRIPTION T PIDIFID Reading (ppm)
Sampte | Depth | Blows/ Sampls | Lithology T 7T U
No.and| (Ft} | 6" or RQD|Recoverys| Change
Typoor| or %) Sample | (DepthiFe,)| 3ol Density/ s Nls

RAD Run Ne| il e | cotor Material Classification g Remarks 'é £ % E '

Interval "-::::.' - & uE.; 2 :E:

A —_ 1 I O
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ reading frequency if elevated respansefead. Drilling Area
Remarks: Background (ppm):[____|
Converted to Well: Yes No

Well 1.D. #:
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5.21 USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of
classification is detailed in Figure 1 (Continued).
This method of classification identifies soil types on the basis of grain size and cohesiveness.

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).
Some classification systems define size ranges for these soil particles, but for field classification
purposes, they are identified by their respective behaviors. Organic material (O) is a common component
of soil but has no size range; it is recognized by its composition. The careful study of the USCS will aid in
developing the competence and consistency necessary for the classification of soils.

Coarse-grained soils shall be divided into rock fragments, sand, or gravel. The terms sand and gravel not
only refer to the size of the soil particles but also to their depositional history. To insure accuracy in
description, the term rock fragments shall be used to indicate angular granular materials resuiting from the
breakup of rock. The sharp edges typically observed indicate little or no transport from their source area,
and therefore the term provides additional information in reconstructing the depositional environment of
the soils encountered. When the term "rock fragments” is used it shall be followed by a size designation
such as "(1/4 inch®-1/2 inch®)" or "coarse-sand size" either immediately after the entry or in the remarks
column. The USCS classification would not be affected by this variation in terms.

5.2.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light
gray" or "blue-gray." Since color can be utilized in correlating units between sampling locations, it is
important for color descriptions to be consistent from one boring to another.

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically to
describe colors. Samplers tend to smear the sample surface creating color variations between the
sample interior and exterior.

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors. Mottling
in soils usually indicates poor aeration and lack of good drainage.

Soil Color Charts shall not be used unless specified by the project manager.

5.2.3 Relative Density and Consistency

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type.
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together
when compressed).

The density of noncohesive, granular soils is classified according to standard penetration resistances
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating
Procedures GH-1.3 and SA-1.3. Those designations are:

019611/P
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Designation Standard Penetration
Resistance
(Blows per Foot)
Very loose Oto4
Loose 51010
Medium dense 11to0 30
Dense 31 to 50
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2-
inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is
recorded for each 6-inch increment. The density designation of granular soils is obtained by adding the
number of blows required to penetrate the last 12 inches of each sample interval. It is important to note
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall be
noted on the log and referenced to the sample number. Granular soils are given the USCS classifications
GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency
as shown in Figure 2.

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values
listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted on
a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split-barrel sampler. The
sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample to
determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. If
the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in
Figure 2.

5.24 Weight Percentages

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various
grain types. The following terms are useful in the description of soil:

Terms of Identifying Proportion of the Defining Range of

Component Percentages by Weight
Trace 0 - 10 percent
Some 11 - 30 percent

LAdjective form of the soil type (e.g., "sandy") 31 - 50 percent

019611/P

Tetra Tech NUS, Inc.



Subject Number Page
GH-1.5 8 of 20
BOREHOLE AND SAMPLE LOGGING | qovr Effective Date
1 06/99
FIGURE2

CONSISTENCY FOR COHESIVE SOILS

Consistency [ Standard Unconfined Field Identification
Penetration Compressive
Resistance Strength
(Blows per (Tons/Sq. Foot by
Foot) pocket
penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft 2to4 0.25t0 0.50 Easily penetrated several inches by
thumb
Medium stiff 4t08 0.50t0 1.0 Can be penetrated several inches by
thumb with moderate effort
Stiff 8to 15 1.0t020 Readily indented by thumb but
penetrated only with great effort
Very stiff 1510 30 20t04.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail
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Examples:

e Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

¢ Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.
» Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay.
o Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

5.25 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In
dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can
hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's
judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous
surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted for describing
moisture, it is important that the method used by an individual remains consistent throughout an entire
drilling job.

Laboratory tests for water content shall be performed if the natural water content is important.

5.2.6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rock is depending on grain size and composition. The classification to be used for
stratification description is shown in Figure 3.

5.2.7 Texture/Fabric/Bedding

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity of
the particles: rounded, subrounded, subangular, and angular. Fabric shall be noted as to whether the
particles are flat or bulky and whether there is a particular relation between particles (i.e., all the flat
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g.,
stratified, lensed, nonstratified, heterogeneous varved).

5.2.8 Summary of Soil Classification

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The
hierarchy of classification is as follows:

Density and/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratification

Texture, fabric, bedding
Other distinguishing features

019611/P ) Tetra Tech NUS, Inc.



Subject Number Page 1
GH-1.5 10 of 20
BOREHOLE AND SAMPLE LOGGING [ —— Effective Dato
1
FIGURE 3

BEDDING THICKNESS CLASSIFICATION

Thickness Thickness Classification
(metric) (Approximate
English Equivalent)
> 1.0 meter >3.3 Massive
30 cm - 1 meter 1.0'-3.3 Thick Bedded
10cm-30cm 4"-1.0 Medium Bedded
3cm-10cm 1" - 4" Thin Bedded
1cm-3cm 2/5" - 1" Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1mm-3mm 1/32" - 1/8" Thinly Laminated
<1 mm <1/32" Micro Laminated

(Weir, 1973 and Ingram, 1954)
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53 Classification of Rocks

Rocks are grouped into three main divisions: sedimentary, igneous and metamorphic. Sedimentary rocks
are by far the predominant type exposed at the earth's surface. The following basic names are applied to
~ the types of rocks found in sedimentary sequences:

e Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm in diameter.

¢ Siltstone - Made up of granular materials less than 1/16to 1/256 mm in diameter. Fractures
irregularly. Medium thick to thick bedded.

» Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures irregularly. Very
smooth to touch. Generally has irregularly spaced pitting on surface of drilled cores.

e Shale - A fissile very fine-grained rock. Fractures along bedding planes.

» Limestone - Rock made up predominantly of calcite (CaCO,). Effervesces strongly upon the
application of dilute hydrochloric acid.

e Coal - Rock consisting mainly of organic remains.

» Others - Numerous other sedimentary rock types are present in lesser amounts in the stratigraphic
record. The local abundance of any of these rock types is dependent upon the depositional history of
the area. Conglomerate, halite, gypsum, dolomite, anhydrite, lignite, etc. are some of the rock types
found in lesser amounts.

In classifying a sedimentary rock the following hierarchy shall be noted:

Rock type

Color

Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

5.31 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a
combination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the modifier.
Other modifiers can include carbonaceous, calcareous, siliceous, etc.

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are slightly
different than the USCS subdivision for soil classification. For field determination of grain sizes, a scale
can be used for the coarse grained rocks. For example, the division between siltstone and claystone may
not be measurable in the field. The boundary shall be determined by use of a hand lens. If the grains
cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone. If the
grains are not distinguishable with a hand lens, the rock is a claystone.
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FIGURE 4

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name

Grain Size Diameter

Cobbles > 64 mm
Pebbles 4 -64 mm
Granules 2-4mm

Very Coarse Sand 1-2mm
Coarse Sand 0.5-1mm
Medium Sand 0.25-0.5mm
Fine Sand 0.125 - 0.25 mm
Very Fine Sand 0.0625 - 0.125 mm
Silt 0.0039 - 0.0625 mm

After Wentworth, 1922
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5.3.2 Color

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall
be classified while wet, when possible, and air cored samples shaII be scraped clean of cuttings prior to
color classifications.

Rock color charts shall not be used unless specified by the Project Manager.

5.3.3 Bedding Thickness

The bedding thickness designations applied to soil classification (see Figure 3) will also be used for rock
classification.

5.3.4 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of the
rock. A relative scale for sedimentary rock hardness is as follows:

» Soft - Weathered, considerable erosion of core, easily gouged by screwdriver, scratched by fingernail.
Soft rock crushes or deforms under pressure of a pressed hammer. This term is always used for the
hardness of the saprolite (decomposed rock which occupies the zone between the lowest soil horizon
and firm bedrock).

* Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly edges
from single hammer blow.

e Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp edges from
single hammer blow.

e Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot be
scratched with screwdriver. .

Note the difference in usage here of the works "scratch”" and "gouge." A scratch shall be considered a
slight depression in the rock (do not mistake the scraping off of rock flour from dr|II|ng with a scratch in the
rock itself), while a gouge is much deeper.

5.3.5 Fracturing

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint spacing.
After eliminating drilling breaks, the average spacing is calculated and the fracturing is described by the
following terms:

Very broken (V. BR.) - Less than 2-inch spacing between fractures
Broken (BR.) - 2-inch to 1-foot spacing between fractures

Blocky (BL.) - 1- to 3-foot spacing between fractures

Massive (M.) - 3 to 10-foot spacing between fractures
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The structural integrity of the rock can be approximated by calculating the Rock Quality Designation
(RQD) of cores recovered. The RQD is determined by adding the total lengths of all pieces exceeding
4 inches and dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD
(After Deere, 1964)

RQD % =1/l x 100

r= Total length of all pieces of the lithologic unit being measured, which are greater than
4inches length, and have resulted from natural breaks. Natural breaks include
slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling),
friable zones, etc.

| = Total length of the coring run.

5.3.6 Weathering

The degree of weathering is a significant parameter that is important in determining weathering profiles
and is also useful in engineering designs. The following terms can be applied to distinguish the degree of
weathering: :

e Fresh - Rock shows little or no weathering effect. Fractures or joints have little or no staining and rock
has a bright appearance.

e Slight - Rock has some staining which may penetrate several centimeters into the rock. Clay filling of
joints may occur. Feldspar grains may show some alteration.

» Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened due to
weathering and can be easily broken with hammer.

» Severe - All rock including quartz grains is stained. Some of the rock is weathered to the extent of
becoming a soil. Rock is very weak.

5.3.7 Other Characteristics

The following items shall be included in the rock description:

Description of contact between two rock units. These can be sharp or gradational.

Stratification (parallel, cross stratified).

Description of any filled cavities or vugs.

Cementation (calcareous, siliceous, hematitic).

Description of any joints or open fractures.

Observation of the presence of fossils.

Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating, and
degree of weathering.

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy
machine for report presentation. The data shall be kept current to provide control of the drilling program
and to indicate various areas requiring special consideration and sampling.
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5.3.8 Additional Terms Used in the Description of Rock

The following terms are used to further identify rocks:

e Seam - Thin (12 inches or less), probably continuous layer.

e Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For example, rock
composed of seams of sandstone (70 percent) and shale (30 percent) would be "sandstone -- some
shale seams."

e Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For example, rock
composed of seam of sandstone (90 percent) and shale (10 percent) would be "sandstone -- few
shale seams."

e Interbedded - Used to indicate thin or very thin alternating seams of material occurring in
approximately equal amounts. For example, rock composed of thin alternating seams of sandstone
(50 percent) and shale (50 percent) would be "interbedded sandstone and shale.”

» Interlayered - Used to indicate thick alternating seams of material occurring in approximately equal
amounts.

The preceding sections describe the classification of sedimentary rocks. The following are some basic
names that are applied to igneous rocks:

o Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and pyroxene.

e Rhyolite - A fine-grained volcanic rock containing abundant quartz and orthoclase. The fine-grained
equivalent of a granite.

¢ Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz.
e Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and hornblende.

e Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. Loosely
used for any coarse-grained dark igneous rock.

The following are some basic names that are applied to metamorphic rocks:

s Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. Contains
predominantly chlorite, mica, quartz, and sericite.

e Phyliite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on cleavage
surface.

e Schist - A medium to coarse-grained foliated rock with subparallel arrangement of the micaceous
minerals which dominate its composition.

.o Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals.

s Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting essentially of
quartz sand with silica cement.
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5.4

Abbreviations

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a minimum.
Following are some of the abbreviations that may be used:

C - Coarse Lt - Light Yl - Yellow

Med - Medium I|BR - Broken Or - Orange

F - Fine |BL - Blocky SS - Sandstone
\% - Very M - Massive Sh - Shale

Sl Slight IBr - Brown LS Limestone
Occ Occasional I8 - Black Fgr Fine-grained
Tr Trace |

5.5

Boring Logs and Documentation

This section describes in more detail the procedures to be used in completing boring logs in the field.
Information obtained from the preceding sections shall be used to complete the logs. A sample boring log
has been provided as Figure 5.

The field geologist/engineer shall use this example as a guide in completing each boring log. Each boring
log shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet contains
space for 25 feet of log. Information regarding classification details is provided either on the back of the
boring log or on a separate sheet, for field use.

5.5.1

Soil Classification

Identify site name, boring number, job number, etc. Elevations and water level data to be entered
when surveyed data is available. '

Enter sample number (from SPT) under appropriate column. Enter depth sample was taken from
(1 block = 1 foot). Fractional footages, i.e., change of lithology at 13.7 feet, shall be lined off at the
proportional location between the 13- and 14-foot marks. Enter blow counts (Standard Penetration
Resistance) diagonally (as shown). Standard penetration resistance is covered in Section 5.2.3.

Determine sample recovery/sample length as shown. Measure the total length of sample recovered
from the split-spoon sampler, including material in the drive shoe. Do not include cuttings or wash
material that may be in the upper portion of the sample tube.

Indicate any change in lithology by drawing a line at the appropriate depth. For example, if clayey silt
was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall be drawn at this
increment. This information is helpful in the construction of cross-sections. As an alternative,
symbols may be used to identify each change in lithology.

The density of granular soils is obtained by adding the number of blows for the last two increments.
Refer to Density of Granular Soils Chart on back of log sheet. For consistency of cohesive soils refer
also to the back of log sheet - Consistency of Cohesive Soils. Enter this information under the
appropriate column. Refer to Section 5.2.3.
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FIGURE 5
COMPLETED BORING LOG (EXAMPLE)
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+ Enter color of the material in the appropriate column.

» Describe material using the USCS. Limit this column for sample description only. The predominant
material is described last. If the primary soil is silt but has fines (clay) - use clayey silt. Limit soil
descriptors to the following:

- Trace: 0-10 percent
- Some: 11 - 30 percent
- And/Or: 31 - 50 percent

» Also indicate under Material Classification if the material is fill or natural soils. Indicate roots, organic
material, etc.

e Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one of two basic
groups, a borderline symbol may be used with the two symbols separated by a slash. For example -
ML/CL or SM/SP.

* The following information shall be entered under the "Remarks" column and shall include, but is not
limited by, the following: '

- Moisture - estimate moisture content using the following terms - dry, moist, wet and saturated.
These terms are determined by the individual. Whatever method is used to determine moisture,
be consistent throughout the log.

- Angularity - describe angularity of coarse grained particles using the terms angular, subangular,
subrounded, or rounded. Refer to ASTM D 2488 or Earth Manual for criteria for these terms.

- Particle shape - flat, elongated, or flat and elongated.
- Maximum particle size or dimension.
- Water level observations.
- Reaction with HCI - none, weak, or strong.
e Additional comments:

- Indicate presence of mica, caving of hole, when water was encountered, difficulty in drilling, loss
or gain of water.

- Indicate odor and Photoionization Detector (PID) or Flame lonization Detector (FID) reading if
applicable.

- Indicate any change in lithology by drawing a line through. the lithology change column and
indicate the depth. This will help when cross-sections are subsequently constructed.

- At the bottom of the page indicate type of rig, driling method, hammer size and drop, and any
other useful information (i.e., borehole size, casing set, changes in drilling method).
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- Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the bottom of each
sample to the top of the next sample to indicate consistency of material from sample to sample, if
the material is consistent. Horizontal lines shall be drawn if there is a change in lithology, then
vertical lines drawn to that point.

- Indicate screened interval of well, as needed, in the lithology column. Show top and bottom of
screen. Other details of well construction are provided on the well construction forms.

5.5.2 | Rock Classification

¢ Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate core run
depths by drawing coring run lines (as shown) under the first and fourth columns on the log sheet.
Indicate RQD, core run number, RQD percent, and core recovery under the appropriate columns.

» Indicate lithology change by drawing a line at the appropriate depth as explained in Section 5.5.1.

» Rock hardness is entered under designated column using terms as described on the back of the log
or as explained earlier in this section.

o Enter color as determined while the core sample is wet; if the sample is cored by air, the core shall be
scraped clean prior to describing color.

» Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks use terms as
described in Section 5.3. Again, be consistent in classification. Use modifiers and additional terms
as needed. For igneous and metamorphic rock types use terms as described in Sections 5.3.8.

» Enter brokenness of rock or degree of fracturing under the appropriate column using symbols VBR,
BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the Boring Log.

e The following information shall be entered under the remarks column. Items shall include but are not
limited to the following:

- Indicate depths of joints, fractures and breaks and also approximate to horizontal angle (such as
high, low), i.e., 70° angle from horizontal, high angle.

- Indicate calcareous zones, description of any cavities or vugs.

- Indicate any loss or gain of drill water.

- Indicate drop of drill tools or change in color of drill water.

¢ Remarks at the bottom of Boring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.

s As a final check the boring log shall inciude the following:

- Vertical lines shall be drawn as explained for soil classification to indicate consistency of bedrock
material.

- If applicable, indicate screened interval in the lithology column. Show top and bottom of screen.
Other details of well construction are provided on the well construction forms.
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5.5.3 Classification of Soil and Rock from Drill Cuttings

The previous sections describe procedures for classifying soil and rock samples when cores are obtained.
However, some drilling methods (air/mud rotary) may require classification and borehole logging based on
identifying drill cuttings removed from the borehole. Such cuttings provide only general information on
subsurface lithology. Some procedures that shall be followed when logging cuttings are:

e Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary drilling) to
obtain a cleaner sample, place the sample into a small sample bottle or "zip lock" bag for future
reference, and label the jar or bag (i.e. hole number, depth, date, etc.). Cuttings shall be closely
examined to determine general lithology.

¢ Note any change in color of drilling fluid or cuttings, to estimate changes in lithology.

e Note drop or chattering of drilling tools or a change in the rate of driling, to determine fracture
locations or lithologic changes.

e Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify potential
fracture zones.

» Record this and any other useful information onto the boring log as provided in Figure 1.

This logging provides a general description of subsurface lithology and adequate information can be
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock
core sampling methods be used at selected boring locations during the field investigation to provide
detailed information to supplement the less detailed data generated through borings drilled using air/mud
rotary methods.

5.6 Review

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include:
» Checking for consistency of all logs.

* Checking for conformance to the guideline.

»  Checking to see that all information is entered in their respective columns and spaces.

6.0 REFERENCES

Unified Soil Classification System (USCS).
ASTM D2488, 1985.
Earth Manual, U.S. Department of the Interior, 1974,

7.0 RECORDS

Originals of the boring logs shall be retained in the project files.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to specify a consistent sample nomenclature
system that will facilitate subsequent data management in a cost-effective manner. The sample
nomenclature system has been devised such that the following objectives can be attained:

Sorting of data by matrix

Sorting of data by depth

Maintenance of consistency (field, laboratory, and database sample numbers)
Accommodation of all project-specific requirements

Accommodation of laboratory sample number length constraints (maximum of 20 characters)

2.0 SCOPE

The methods described in this SOP shall be used consistently for all projects requiring electronic data.
Other contract- or project-specific sample nhomenclature requirements may also be applicable.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Program Manager - It shall be the responsibility of the Project Manager (or designee) to inform contract-
specific Project Managers (PMs) of the existence and requirements of this SOP.

Project Manager - It shall be the responsibility of the PM to determine the applicability of this SOP based
on: (1) program-specific requirements and (2) project size and objectives. It shall be the responsibility of
the PM (or designee) to ensure that sample nomenclature requirements are thoroughly specified in the
relevant project planning document (e.g., sampling and analysis plan) and are consistent with this SOP if
relevant. It shall be the responsibility of the PM to ensure that the FOL is familiar with the sample
nomenclature system.

Field Operations Leader (FOL) - It shall be the responsibility of the FOL to ensure that all field
technicians or sampling personnel are thoroughly familiar with this SOP and the project-specific sample
nomenclature system. It shall be the responsibility of the FOL to ensure that the sample nomenclature
system is used during all project-specific sampling efforts.

General personnel qualifications for sample nomenclature activities in the field include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

e Familiarity with appropriate procedures for field documentation, handling, packaging, and shipping.
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5.0

51

PROCE

DURES

INTRODUCTION

The sample identification (ID) system can consist of as few as eight but not more than 20 distinct alpha-
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chain-of-

custody forms.

follows, where "A" indicates "alpha," and "N" indicates "numeric":

The basic sample ID provided to the laboratory has three segments and shall be as

3

AorN
or 4 Characters

AAA
2 or 3 Characters

AorN
3to 6 Characters

Site ldentifier

Sample Type

Sample Location

Additional segments may be added as needed. For example:

1)

)

Soil and sediment sample ID

AorN AAA AorN NNNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 4 Characters
Site identifier Sample type Sample location Sample depth

Aqueous (groundwater or surface water) sample ID

3 or 4 Characters

AorN

AAA
2 or 3 Characters

AorN
3to 6 Characters

NN
2 Characters

-A
1 Character

Site identifier

Sample type

Sample location

Round number Filtered sample only

©)

Biota sample ID

AorN AAA AorN AA NNN
3 or 4 Characters 2 or 3 Characters 3to 6 Characters 2 Characters 3 Characters
Site identifier Sample type Sample location Species Sample group
identifier number

5.2

SAMPLE IDENTIFICATION FIELD REQUIREMENTS

The various fields in the sample ID include but are not limited to the following:

Site identifier
Sample type
Sample location
Sample depth

Sampling round number

Filtered
Species identifier

Sample group humber

019611/P

Tetra Tech NUS, Inc.




Subject Number Page
CT-04 40f7
SAMPLE NOMENCLATURE Revision Effective Date
2 03/09/09

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a
mixture of alpha and numeric characters may be used). A site number is necessary because many
facilities/sites have multiple individual sites, Solid Waste Management Units (SWMUSs), Operable Units
(OUs), etc. Several examples are presented in Section 5.3 of this SOP.

The sample type must be a two- or three-character alpha field. Suggested codes are provided in
Section 5.3 of this SOP.

The sample location must be at least a three-character field but may have up to six characters (alpha,
numeric, or a mixture). The six characters may be useful in identifying a monitoring well to be sampled or
describing a grid location.

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment
sample is collected. The first two numbers of the four-number code specify the top interval, and the third
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater
than 100, then only the top interval would be represented and the sampling depth would be truncated to
three characters. The depths will be noted in whole numbers only; further detail, if needed, will be
recorded on the sample log sheet or boring log, in the logbook, etc.

A two-digit round number will be used to track the number of aqueous samples collected from a particular
aqueous sample location. The first sample collected from a location will be assigned the round identifier
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water
locations.

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field
segment. No entry in this segment signifies an unfiltered (total) sample.

The species identifier must be a two-character alpha field. Several suggested codes are provided in
Section 5.3 of this SOP.

The three-digit sample group number will be used to track the number of biota sample groups (a particular
group size may be determined by sample technique, media type, the number of individual caught, weight
issues, time, etc.) by species and location. The first sample group of a particular species collected from a
given location will be assigned the sample group number 001, and the second sample group of the same
species collected from the same location will be assigned the sample group number 002.

5.3 EXAMPLE SAMPLE FIELD DESIGNATIONS

Examples of each of the fields are as follows:

Site identifier - Examples of site numbers/designations are as follows:

A0l - Area of Concern (AOC) 1

125 - SWMU 125

000 - Base- or facility-wide sample (e.g., upgradient well)
BBG - Base background

The examples cited are only suggestions. Each PM (or designee) must designate appropriate (and
consistent) site designations for their individual project.

Sample type - Examples of sample types are as follows:

AH - Ash Sample
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Sample location - Examples of the location field are as follows:

Species identifier - Examples of species identifier are as follows:

AS -
BM -
BSB -
BSF -
cP -
cs -
DS -
DU -
FP -
IDW -
LT -
MW -
OF -
RW -
SB -
SD -
sc -
SG -
sL -
SP -
ss -
ST -
SW -
™ -
™ -
WC -
WP -
WS -
WW -

001
N32E92
D096

5.4

The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU
16 for a filtered sample would be designated as 016 MW00101-F.

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at
Site 23 for an unfiltered sample would be designated as 023MWC20P202.

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would

BC
GB
CO
SB

EXAMPLES OF SAMPLE NOMENCLATURE

Air Sample

Building Material Sample

Biota Sample Full Body

Biota Sample Fillet

Composite Sample

Chip Sample

Drum Sample

Dust Sample

Free Product
Investigation-Derived Waste Sample
Leachate Sample

Monitoring Well Groundwater Sample
Outfall Sample

Residential Well Sample

Soil Boring Sample

Sediment Sample

Scrape Sample

Soil Gas Sample

Sludge Sample

Seep Sample

Surface Soil Sample

Storm Sewer Water Sample
Surface Water Sample

Test Pit Sample

Temporary Well Sample

Well Construction Material Sample
Wipe Sample

Waste/Solid Sample

Wastewater Sample

- Monitoring well 1
- Grid location 32 North and 92 East

- Investigation-derived waste drum number 96

- Blue Crab
- Blue Gill

- Corn

- Soybean

be designated as 130SW00102.
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A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2-foot
interval would be designated as 032SSN32E920002.

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be
designated as 032SB0030405.

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was
collected.

During biota sampling for full-body analysis, the first time a minnow trap was checked at grid location A25
of SWMU 1415, three small blue gills were captured, collected, and designated with the sample ID of
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at
SWMU 1415), the sample ID would be 1415BSBA25BG002.

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment.
The "F" used for a filtered aqueous sample is preceded by a dash (-F).

5.5 FIELD QA/QC SAMPLE NOMENCLATURE

Field Quality Assurance (QA)/Quality Control (QC) samples are designated using a different coding
system. The QC code will consist of a three- to four-segment alpha-numeric code that identifies the
sample QC type, the date the sample was collected, and the number of this type of QC sample collected
on that date.

AA NNNNNN NN -F
QC type Date Sequence number Filtered
(per day) (aqueous only, if needed)

The QC types are identified as:

TB = Trip Blank

RB = Rinsate Blank (Equipment Blank)
FD = Field Duplicate

AB = Ambient Conditions Blank

WB = Source Water Blank

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date,
and type will be recorded on the routine sample log sheets and will document the location of the duplicate
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB,
RB, AB, and WB) will be recorded on the QC Sample Log Sheet (see SOP SA-6.3, Field Documentation).

5.6 EXAMPLES OF FIELD QA/QC SAMPLE NOMENCLATURE

The first duplicate of the day for a filtered groundwater sample collected on June 3, 2000, would be
designated as FD06030001-F.

The third duplicate of the day taken of a subsurface soil sample collected on November 17, 2003, would
be designated as FD11170303.
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The first trip blank associated with samples collected on October 12, 2000, would be designated as

TB10120001.

The only rinsate blank collected on November 17, 2001, would be designated as RB11170101.

6.0

Any deviation from this SOP must be addressed in detail in the site-specific planning documents.

DEVIATIONS
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1.0 PURPOSE

The purpose of this document is to specify a consistent procedure for the quality assurance review of
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review
Process.

2.0 SCOPE

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all
projects managed by Tetra Tech NUS (TtNUS).

3.0 GLOSSARY

Chain-of-Custody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is
retained with the samples during transfer of samples from one custodian to another. The Chain-of-
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody
and field documentation requirements are addressed in SOP SA-6.1.

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro,
Microsoft Access, Paradox, etc.

Hardcopy Database - A printed copy of a database prepared using the software discussed under the
definition of an electronic database.

Form | - A printed copy of the analytical results for each sample.

Sample Tracking Summary - A printed record of sample information including the date the samples were
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were
shipped, the associated analytical requirements for the samples, the date the analytical data were
received from the laboratory, and the date that validation of the sample data was completed.

4.0 RESPONSIBILITIES

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project
Manager (for placement in the project file). It shall be the responsibility of the Database Records
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as
applicable) are placed in the Database Records file.

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records
Custodian. 1t shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that
photocopies of all data validation deliverables are placed in the applicable Database Records file by the
Database Records Custodian.
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this
Standard Operating Procedure (specifically Section 5.5).

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of-
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in
Sections 5.4 and 5.5.

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the
completeness of the database (presence of all samples) in both electronic and hardcopy form in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic
and hardcopy forms of the final database are placed in both the project and the Database Record File. It
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are entered in the
database.

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the
request of the Project Manager, specifically with respect to the generation of level of effort and schedule
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS
Manager to generate level of effort and budget estimates at the time database support is requested if a
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the
Project Manager of any anticipated level of effort overruns or schedule noncompliances as soon as such
problems arise along with full justification for any deviations from the budget estimates (provided they
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the
change on the level of effort and the schedule.

Program/Department Managers - It shall be the responsibility of the Department and/or Program
Managers (or designees) to inform their respective department's Project Managers of the existence and
requirements of this SOP.

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the
responsibility of the Project Manager (or designee) to ensure that the FOL is familiar with the requirements
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant
and to ensure that such data (including all relevant information such as originating entity, sample
locations, sampling dates, etc.) are provided o the Database Records Custodian for inclusion in the
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the
Project Manager to complete the database checklist (Attachment A) to support the level of effort and
schedule estimate and to facilitate database preparation and subroutine execution.

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP
as necessary, and to take corrective action if necessary. Monitoring of the process shall be compieted on
a quarterly basis.
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes
the presence of all relevant sample information (all sample information fields), agreement of the laboratory
and database analytical results, and the presence of data validation qualifiers.

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this
Standard Operating Procedure via routine audits.

5.0 PROCEDURES
5.1 Introduction

Verification of the accuracy and completeness of an electronic database can only be accomplished via
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process
is maintained in the project file.

5.2 File Establishment

A Database Record file shall be established for a specific project at the discretion of the Project Manager.
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file
for placement in the Database Record File. Each file in the Database Record File shall consist of
standard components placed in the file as the project progresses. Each file shall be clearly labeled with
the project number, which shall be placed on the front of the file drawer and on each and every hanging
file folder relevant to the project. The following constitute the minimum components of a completed file:

Electronic Deliverables
Sample Tracking Forms
Chain-of-Custody Forms
Data Validation Letters
Quality Assurance Records

5.3 Electronic Deliverables

The format of electronic deliverables shall be specified in the laboratory procurement specification and
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be
maintained. This shall be accomplished via the generation of copies of each electronic deliverable
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a
working copy.
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5.4 Sample Tracking Forms

Updated versions of the sample tracking form for each relevant project shall be maintained by the
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of-
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed.
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data
packages from the laboratory and of completion of validation of a given data package to facilitate updating
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample
Tracking Form shall also be provided to the project manager to apprise the project manager of sample
package receipt, completion of validation, etc.

5.5 Chain-of-Custody Forms

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample
Tracking Form, and (2) confirming that all required samples and associated analyses have been
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the
previously filed field copy. Upon receipt of all analytical data, two copies of the Chain-of-Custody will
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1.

5.6 Data Validation Letters

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for
inclusion in both the Database Record File and the project file. If USEPA regional- or client-specific
requirements are such that Form Is (or similar analytical results) need not be provided with the validation
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not
essential that the validation qualifiers be hand-written directly on the data summary forms. The data
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of
the database printout and the raw data and qualifiers.

5.7 Historical Data

At the direction of the Project Manager, historical data may also be included in a project-specific analytical
database. Inthe event that historical data are germane to the project, hardcopy of the historical data must
be included in the Database Record File. Historical data may be maintained in the form of final reports or
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its
collection date, the sample location, the matrix, and any and all other pertinent information. All available
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All
information shall be organized chronologically by matrix. It shall be the responsibility of the Project
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all
relevant forms. Data entry may only be performed on information that has undergone the aforementioned
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editing process, thereby having a direct correlation between hardcopy information and what will become
the electronic database.

6.0 RECORDS

Records regarding database preparation and quality assurance review include all those identified in the
previous section. Upon completion of the database task, records from the file will be forwarded to the
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for
storage. The final records for storage shall include the following minimum information on placards placed
on both the top and end of the storage box:

Database Record File

PROJECT NUMBER: __

SITE NAME:

DATEFILED: _/ [/

SUMMARY OF CONTENTS ENCLOSED
BOX _OF _

Project- or program-specific record keeping requirements shall take precedence over the record keeping
requirements of this SOP.
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ATTACHMENT A
1% MIS REQUEST FORM

Tetra Tech NUS, Inc.

Project Name:

Request Date:

Site Name(s) (Area, OU, etc.):

CTO: ) Date Data Available for Production:
Project Manager: i Request in Support of:
Requestor: Database Lead:
Program/Client: GIS Lead:
State/EPA Region: Statistics Lead:
Risk Lead:

Sampling Date(s):

[dJaew [Jso [Isp I'i:]SW ] Other:

Matrix:
Labels: ] Labels needed for an upcoming sampling event Total # of Samples
Estimated Hours Additional Instructions:
Due Date
Complete ETS Charge No.
FOL
Data Entry: :
Chemical data needs to be entered from hardcopy

O

[] Chemica! data needs to be forinated electronically

[[] Field analytical data needs to be entered from hardcopy
[] Geologic data needs to be em;ered from hardcopy

D Hydrology data needs to be ertered from hardcopy

Estimated Hours
Due Date
Complete ETS Charge No.

Additional Instructions:

Estimated # of Samples

Tables: T Full Data Printout

] ‘Summary of Positive Hits

Occurance and Distribution

] with criteria

Sampling Analytical Summary:
[[] Oner: .

Estimated Hours
Dus Date
Complete ETS Charge No.

Additional Instructions:

GIS: General Facility Location

Site Location ;

Sample Location Proposed

[]
[] Potentiometric Contours/Groundwater Flow
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation, packaging, and shipping procedures to be used in handling environmental samples
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification
is addressed in SOP CT-04.

2.0 SCOPE

This procedure describes the appropriate containers to be used for samples depending on the analyses to
be performed, and the steps necessary to preserve the samples when shipped off site for chemical
analysis.

3.0 GLOSSARY

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health, safety, and property when
transported in commerce, and which has been so designated. Under 49 CFR, the term includes
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well
as materials designated as hazardous under the provisions of §172.101 and §172.102 and materials that
meet the defining criteria for hazard classes and divisions in Part 173. With slight medifications, IATA has
adopted DOT "hazardous materials” as IATA "Dangerous Goods."

Hazardous Waste - Any substance listed in 40 CFR, SubpartD (¥261.30 et seq.), or otherwise
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C {¥261.20 et seq.), that would be
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by
EPA.

Marking - A descriptive name, identification number, instructions, cautions, weight, specification or UN
marks, or combination thereof required on outer packaging of hazardous materials.

n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.).

n.o.s. - Not otherwise specified.

Packaging - A receptacle and any other components or materials necessary for compliance with the
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed
on the side of a vehicle transporting certain hazardous materials.

Common Preservatives:

¢ Hydrochloric Acid - HCI
o Sulfuric Acid - H,SO,
¢ Nitric Acid - HNO;4
¢ Sodium Hydroxide - NaOH
019611/P Tetra Tech NUS, Inc.
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Other Preservatives

e Zinc Acetate
e Sodium Thiosulfate - Na,S,03

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent.

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the
Appendix to DOT 49 CFR §172.101 for any material identified in column 1 of the appendix. A spill greater
than the amount specified must be reported to the National Response Center.

Sample - A sample is physical evidence collected from a facility or the environment, which is
representative of conditions at the location and time of collection.

4.0 RESPONSIBILITIES

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping,
and custody of samples up to and including release to the shipper.

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished
to another custodian or to the shipper.

5.0 PROCEDURES

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3.

5.1 Sample Containers

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as
other information) per 40 CFR 136. In general, the sample container shall allow approximately
5-10 percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport.
However, for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of sample container
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to
analysis. :

Once opened, the container must be used at once for storage of a particular sample. Unused but opened
containers are to be considered contaminated and must be discarded. Because of the potential for
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing
Teflon liner (if required for the container), shall be discarded.

5.2 Sample Preservation

Many water and soil samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and
irreversible preservation of samples is not possible, preservation does retard the chemical and biological
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changes that inevitably take place after the sample is collected. Preservation techniques are usually
limited to pH control, chemical addition(s), and refrigeration/ freezing {(certain biological samples only).

5.2.1 Overview

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents
required for sample preservation will either be added to the sample containers by the laboratory prior to
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of
low- or medium-concentration organics) are cooled to 4°C. Medium-concentration agqueous samples,
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration
aqueous samples for metals are acidified with HNOj, whereas medium-concentration and high-hazard
aqueous metal samples are not preserved. Low- or medium-concentration soil sampies for metals are
cooled to 4°C, whereas high-hazard samples are not cooled.

The following subsections describe the procedures for preparing and adding chemical preservatives.
Attachments A and B indicate the specific analytes which require these preservatives.

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all
hazardous chemicals brought to the work site (see Section 5 of the TINUS Health and Safety Guidance
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/
disposing of these substances review the appropriate MSDS for substances they will work with. The
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where
they are readily-accessible to all personnel.

5.2.2 Preparation and Addition of Reagents

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water
(not vice versa). A dilutions guide is provided below.

Acid/Base Dilution Concentration Estimated
Amount
Required for
Preservation

Hydrochloric Acid (HCI) [ 1 part concentrated HCI: 1 part 6N 5-10 mL
double-distilled, deionized water

Sulfuric Acid (H2SO,) 1 part concentrated H,SO,4: 1 part 18N 2-5mL
double-distilled, deionized water

Nitric Acid (HNO3) Undiluted concentrated HNO; 16N 2-5mL

Sodium Hydroxide 400 grams solid NaOH dissolved in 10N 2mL

(NaOH) 870 mL double-distilled, deionized

water; yields 1 liter of solution

The amounts required for preservation shown in the above table assumes proper preparation of the
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions
vary, more preservative may be required. Consequently, the final sample pH must be checked using
narrow-range pH paper, as described in the generalized procedure detailed below:
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¢ Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to check the
initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; always
apply a drop of sample to the pH paper using a clean stirring rod or pipette.

e Add about one-half of the estimated preservative required to the original sample bottle. Cap and
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH
0-6 or pH 7.5-14, as applicable).

o Cap sample bottle and seal securely.
Addiﬁonal considerations are discussed below:

e To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can
be properly preserved, place a drop of sample on Kl-starch paper. A blue color indicates the need for
ascorbic acid addition.

If required, add a few crystals of ascorbic acid to the sample and retest with the Kl-starch paper.
Repeat until a drop of sample produces no color on the Kl-starch paper. Then add an additional
0.6 grams of ascorbic acid per each liter of sample volume.

Continue with proper base preservation of the sample as described above.

¢ Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc acetate
solution per 100 ml of sample.

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of double-
distilled, deionized water to make 1 liter of solution.

The sample pH is then raised to 9 using the NaOH preservative.

e Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for
residual chlorine use a field test kit specially made for this purpose.

If residual chlorine is present, add 0.08 grams of sodium thiosulfate per liter of sample to remove the
residual chlorine.

Continue with proper acidification of the sample as described above.

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation.
Questions regarding preservation requirements should be resolved through communication with the
laboratory before sampling begins.

53 Field Filtration

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents.
Field-filtration must be performed prior to the preservation of samples as described above. General
procedures for field filtration are described below:

e The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by
mechanical peristalsis, the sample travels only through the tubing).
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* To perform filtration, thread the tubing through the peristaltic pump head. Attach the filter canister to
the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous sample
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration.
Run approximately 100 ml of sample through the filter and discard prior to sample collection.

e Continue by preserving the filtrate (contained in the filter canister), as applicable and generally
described above.

54 Sample Packaging and Shipping

Only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training
course are authorized to package and ship hazardous substances. These trained individuals are
responsible for performing shipping duties in accordance with this training.

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing materials other than Investigative Derived Waste
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A distinction must be made between the two types of samples in order to:

e Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall
be considered hazardous and shipped accordingly.)

e Protect the health and safety of transport and laboratory personnel receiving the samples (special
precautions are used by the shipper and at laboratories when hazardous materials are received.)

Detailed procedures for packaging environmental samples are outlined in the remainder of this section.

5.4.1 Environmental Samples

Environmental samples are packaged as follows:

e Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc
baggie), and seal the bag.

¢ Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag
(e.g. "garbage" bag). Drain plugs on coolers must be taped shut.

e Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if
required) to minimize the possibility of the container breaking.

¢ If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on
top of packing material (minimum of 8 pounds of ice for a medium-size cooler).

e Seal (i.e., tape or tie top in knot) large liner bag.

e The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC
form should then state how many coolers are included with that shipment.

e Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used.
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required;
there are no DOT restrictions on mode of transportation.

6.0 REFERENCES

American Public Health Association, 1981. Standard Methods for the Examination of Water and
Wastewater, 15th Edition. APHA, Washington, D.C.

International Air Transport Association (latest issue). Dangerous Goods Regulations, Montreal, Quebec,
Canada.

U.S. Department of Transportation (latest issue). Hazardous Materials Regulations, 49 CFR 171-177.

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean
Water Act." Federal Register, Volume 49 (209), October 26, 1984, p. 43234.

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA-
EMSL, Cincinnati, Ohio.
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ATTACHMENT A
GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS
Sample Type and Concentration Container'" Sample Size Preservation' Holding Time*
WATER
Organics VOC Low| Borosilicate glass 2x40mL  |Cool to 4°C 14 days"™
(GC&GC/MS) HClto <2
Extractables (Low| Amber glass 2x2 Lor4x1 L |Coolto4°C 7 days to extraction;
SVOCs and 40 days after extraction
pesticide/PCBs)
Extractables (Medium | Amber glass 2x2 Lor4x1 L [None 7 days to extraction;
SVOCs and 40 days after extraction
pesticide/PCBs) _
Inorganics Metals Low| High-density polyethylene 1L HNOzto pH <2 |6 months (Hg-28 days)
Medium | Wide-mouth glass 16 oz. None 6 months
Cyanide Low| High-density polyethylene 1L NaOH to pH>12 |14 days
Cyanide Medium [ Wide-mouth glass 16 oz. None 14 days
Organic/ High Hazard Wide-mouth glass 8 oz. None 14 days
Inorganic
SOIL
Organics VOC EnCore Sampler (3) 5 g Samplers | Cool to 4°C 48 hours to lab
(GC&GC/MS) preservation
Extractables (Low| Wide-mouth glass 8 oz. Cool to 4°C 14 days to extraction;
SVOCs and . 40 days after extraction
pesticides/PCBs)
Extractables (Medium | Wide-mouth glass 8 oz Cool to 4°C 14 days to extraction,
SVOCs and 40 days after extraction
pesticides/PCBs)
Inorganics Low/Medium Wide-mouth glass 8 oz. Cool to 4°C 6 months
(Hg - 28 days)
Cyanide (14 days)
Organic/lnorga | High Hazard Wide-mouth glass 8 oz. None NA
nic
Dioxin/Furan | All Wide-mouth glass 4 0z. None 35 days until
extraction;
40 days after extraction
TCLP All Wide-mouth glass 8 oz. None 7 days until
preparation; analysis
as per fraction
AIR
Volatile Low/Medium Charcoal tube -- 7 cm long, 100 L air Cool to 4°C 5 days recommended
Organics 6 mm OD, 4 mm ID

1 All glass containers should have Teflon cap liners or septa.
2  See Attachment E. Preservation and maximum holding time allowances per 40 CFR 136.

019611/P

Tetra Tech NUS, Inc.




Subject Number Page
NON-RADIOLOGICAL SAMPLE SA-6.1 9 of 11
HANDLING Revision Effective Date

3 02/04
ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
Parameter Number/Name Container'” Preservation*"” Maximum Holding
Time™
INORGANIC TESTS:
Acidity P.G Cool, 4°C 14 days
Alkalinity P, G Cool, 4°C 14 days
Ammonia - Nitrogen P,G Cool, 4°C; HoSO4 to pH 2 28 days
Biochemical Oxygen Demand (BOD) P,G Cool, 4°C 48 hours
Bromide P, G None required 28 days
Chemical Oxygen Demand (COD) P, G Cool, 4°C; HoSOs to pH 2 28 days
Chloride P, G None required 28 days
Chlorine, Total Residual P,G None required Analyze immediately
Color P,G Cool, 4°C 48 hours
Cyanide, Total and Amenable to P,G Cool, 4°C; NaOH to pH 12; { 14 days™
Chlorination ’ 0.6 g ascorbic acid®
Fluoride P None required 28 days
Hardness P.G HNO3 to pH 2; HoSO4s to pH 2 | 6 months
Total Kjeldahl and Organic Nitrogen P.G Cool, 4°C; HSO4 to pH 2 28 days
Nitrate - Nitrogen P, G None required 48 hours
Nitrate-Nitrite - Nitrogen P, G Cool, 4°C; HoSO4 to pH 2 28 days
Nitrite - Nitrogen P,G Cool, 4°C. 48 hours
Oil & Grease G Cool, 4°C; HaSO4 to pH 2 28 days
Total Organic Carbon (TOC) P, G Cool, 4°C; HCI or HsSO4 to | 28 days
pH2
Orthophosphate P, G Filter immediately; Cool, 4°C | 48 hours
Oxygen, Dissolved-Probe G Bottle & top | None required Analyze immediately
Oxygen, Dissolved-Winkler G Bottle & top | Fix on site and store in dark 8 hours
Phenols G Cool, 4°C; HoSOs to pH 2 28 days
Phosphorus, Total P, G Cool, 4°C; HaSO4 to pH 2 28 days
Residue, Total P, G Cool, 4°C 7 days
Residue, Filterable (TDS) P,G Cool, 4°C 7 days
Residue, Nonfilterable (TSS) P, G Cool, 4°C 7 days
Residue, Settleable P, G Cool, 4°C 48 hours
Residue, Volatile (Ash Content) P, G Cool, 4°C 7 days
Silica P Cool, 4°C 28 days
Specific Conductance P, G Cool, 4°C 28 days
Sulfate P.G Cool, 4°C 28 days
019611/P Tetra Tech NUS, Inc.
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE TWO
Parameter Number/Name Container"” Preservation”"” Maximum Holding
Time™
INORGANIC TESTS (Cont'd):
Sulfide P, G Cool, 4°C; add zinc acetate | 7 days
plus sodium hydroxide to pH 9
Sulfite P, G None required Analyze immediately
Turbidity P, G Cool, 4°C 48 hours
METALS:"
Chromium VI (Hexachrome) P, G Cool, 4°C 24 hours
Mercury (Hg) P, G HNOg to pH 2 28 days
Metals, except Chromium VI and Mercury P,G HNOgz to pH 2 6 months
ORGANIC TESTS:®
Purgeable Halocarbons G, Teflon-ined | Cool, 4°C; 0.008% NapS,05~ | 14 days
septum
Purgeable Aromatic Hydrocarbons G, Teflon-lined | Cool, 4°C; 0.008% NazS205" | 14 days
septum HCltopH2®
Acrolein and Acrylonitrile G, Teflon-lined | Cool, 4°C; 0.008% Na»Sz05™ | 14 days
septum adjust pH to 4-5 (19
Phenols" " G, Teflon-lined | Cool, 4°C; 0.008% NaxS.05™ |7 days untl  extraction;
cap 40 days after extraction
Benzidines'' " "¢ G, Teflon-lined | Cool; 4°C; 0.008% Na2S:05™ | 7 days until extraction''®
cap
Phthalate esters' " G, Teflon-ined | Cool, 4°C 7 days until extraction;
cap 40 days after extraction
Nitrosamines' % G, Teflondined | Cool, 4°C; store in dark; |7 days until extraction;
cap 0.008% NazS;05° 40 days after extraction
pPCBs''" G, Teflon-lined | Cool, 4°C 7 days until extraction;
cap 40 days after extraction
Nitroaromatics & Isophorone'' "’ G, Teflon-lined | Cool, 4°C; 0.008% NaxS:03™; | 7 days untli extraction;
cap store in dark 40 days after extraction
Polynuclear ~ Aromatic  Hydrocarbons | G, Teflon-lined | Cool, 4°C; 0.008% Na»S,03™; | 7 days until  extraction;
(PAHs)!"14 cap store in dark 40 days after extraction
Haloethers''" G, Teflon-ined | Cool, 4°C; 0.008% NapS»0:™ |7 days until exiraction;
cap 40 days after extraction
Dioxin/Furan (TCDD/TCDF)""" G, Teflon-lined | Cool, 4°C; 0.008% Na»S,0s™ |7 days until extraction;
cap 40 days after extraction
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE THREE

(1) Polyethylene (P): generally 500 ml or Glass (G): generally 1L.

(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each
aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting is
completed.

(8) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with the
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172).

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the Ionger
periods, and has received a variance from the Regional Administrator.

(5) Should only be used in the presence of residual chiorine.

(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper
before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by the addition
of cadmium nitrate powder until a negative spot test is obtained. The sampile is filtered and then NaOH is added to pH 12.

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals.

(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.

(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling.

(10) The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must
be analyzed within 3 days of sampling.

(11) When the exiractable analytes of concem fall within a single chemical category, the specified preservative and maximum
holding times should be observed for optimum safeguard of sample integrity. When the analytes of concemn fall within two
or more chemical categories, the sample may be preserved by cooling to 4°C, reducing residual chlorine with 0.008%
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13
(re: the analysis of benzidine).

(12) If 1,2-diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0:0.2 to prevent rearrangement to
benzidine.

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere.

(14) For the analysis of diphenyinitrosamine, add 0.008% Na»S;Os and adjust pH to 7-10 with NaOH within 24 hours of
sampling.

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted
within 72 hours of collection. For the analysis of aldrin, add 0.008% NazS20a.
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data
record forms, logs, and reports generally initiated and maintained for documenting Tetra Tech NUS, Inc.
(TINUS) field activities.

2.0 SCOPE
Documents presented within this SOP (or equivalents) shall be used for all TtNUS field activities, as

applicable. Other or additional documents may be required by specific client contracts or project planning
documents.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS

Project Manager (PM) - The PM is responsible for obtaining hardbound controlled-distribution logbooks
(from the appropriate source), as needed. In addition, the Project Manager is responsible for placing all
field documentation used in site activities (i.e., records, field reports, sample data sheets, field notebooks,
and the site logbook) in the project's central file upon the completion of field work.

Field Operations Leader (FOL) - The FOL is responsible for ensuring that the site logbook, notebooks,
and all appropriate and current forms and field reports included in this SOP (and any additional forms
required by the contract) are correctly used, accurately filled out, and completed in the required time
frame.

General personnel qualifications for field documentation activities include the following:
e Occupational Safety and Health Administration (OSHA) 40-hour and applicable refresher training.

e Capability of performing field work under the expected physical and environmental (i.e., weather)
conditions.

o Familiarity with appropriate procedures for documentation, handling, packaging, and shipping.

5.0 PROCEDURES
5.1 SITE LOGBOOK
511 General

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major on-site
activities are documented. At a minimum, record or reference the following activities/events (daily) in the
site logbook:

All field personnel present

Arrival/departure times and names of site visitors
Times and dates of health and safety training
Arrival/departure times of equipment

Times and dates of equipment calibration
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Start and/or completion of borehole, trench, monitoring well installation activities, etc.
Daily on-site activities

Sample pickup information

e Health and safety issues (level of protection, personal protective equipment [PPE], etc.)
e Weather conditions

Maintain a site logbook for each project and initiate it at the start of the first on-site activity (e.g., site visit
or initial reconnaissance survey). Make entries every day that on-site activities take place involving
TtNUS or subcontractor personnel. Upon completion of the fieldwork, provide the site logbook to the PM
or designee for inclusion in the project's central file.

Record the following information on the cover of each site logbook:

e Project name

e TtNUS project number

e Sequential book number
e Start date

. End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2) but must summarize the contents of these other notebooks and refer to specific page
locations in these notebooks for detailed information (where applicable). An example of a typical site
logbook entry is shown in Attachment A.

If measurements are made at any location, either record the measurements and equipment used in the
site logbook or reference the field notebook in which the measurements are recorded (see Attachment A).

Make all logbook, notebook, and log sheet entries in indelible ink (black pen is preferred). No erasures
are permitted. If an incorrect entry is made, cross out the entry with a single strike mark, initial, and date
it. At the completion of entries by any individual, the logbook pages used must be signed and dated by
the person making the entries. The site logbook must also be signed by the FOL at the end of each day.

5.1.2 Photographs

Sequentially number movies, slides, or photographs taken of a site or any monitoring location to
correspond to logbook/notebook entries. Enter the name of the photographer, date, time, site location,
site description, and weather conditions in the logbook/notebook as the photographs are taken. A series
entry may be used for rapid-sequence photographs. The photographer is not required to record the
aperture settings and shutter speeds for photographs taken within the normal automatic exposure range.
However, special lenses, films, filters, and other image-enhancement techniques must be noted in the
logbook/notebook. If possible, such techniques shall be avoided because they can adversely affect the
accuracy of photographs. Chain-of-custody procedures depend on the subject matter, type of camera
(digital or film), and the processing it requires. Follow chain-of-custody procedures for film used for aerial
photography, confidential information, or criminal investigation. After processed, consecutively number
the slides of photographic prints and label them according to the logbook/notebook descriptions. Docket
the site photographs and associated negatives and/or digitally saved images to compact disks into the
project's central file.

5.2 FIELD NOTEBOOKS

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent
field activities conducted directly under their supervision. For example, on large projects with multiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a
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separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist
assigned to oversee a rig must maintain a field notebook.

5.3 FIELD FORMS

All TtNUS field forms (see list in Section 6.0 of this SOP) can be found on the company's intranet site
(http://intranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for project-specific
needs, subject to client approval. Care must be taken to ensure that all essential information can be
documented. Guidelines for completing these forms can be found in the related sampling SOPs.

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results

5.3.1.1 Sample Log Sheet

Sample log sheets are used to record specified types of data while sampling. The data recorded on
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or
irregularities encountered during sampling. Complete a sample log sheet for each sample obtained,
including field quality control (QC) samples.

5.3.1.2 Sample Label

A typical sample label is illustrated in Attachment B. Complete the required information on the adhesive
labels and apply them to every sample container. Obtain sample labels from the appropriate
program/project source, request that they be electronically generated in house, or request them the
laboratory subcontractor.

5.3.1.3 Chain-of-Custody Record

The chain-of-custody record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used as follows for any samples collected for chemical or geotechnical analysis whether the
analyses are performed on site or off site:

e Retain one carbonless copy of the completed chain-of custody form in the field.

e Send one copy is sent to the PM (or designee)

e Send the original to the laboratory with the associated samples. Place the original (top, signed copy)
of the chain-of custody form inside a large Ziploc®-type bag taped inside the lid of the shipping cooler.
If multiple coolers are sent but are included on one chain-of custody form, send the form with the
cooler containing vials for volatile organic compound (VOC) analysis or the cooler with the air bill
attached. Indicate on the air bill how many coolers are included with that shipment.

An example of a chain-of-custody form is provided as Attachment C. After the samples are received at
the laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed
chain-of custody form (any discrepancies between the sample labels and chain-of custody form and any
other problems that are noted are resolved through communication between the laboratory point-of-
contact and the TtNUS PM). The chain-of custody form is signed and copied. The laboratory will retain
the copy, and the original becomes part of the samples' corresponding analytical data package.

53.1.4 Chain-of-Custody Seal

Attachment D is an example of a custody seal. The custody seal is an adhesive-backed label that is part
of a chain-of-custody process and is used to prevent tampering with samples after they have been
collected in the field and sealed in coolers for transport to the laboratory. Sign and date custody seals
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and affix them across the lid and body of each cooler (front and back) containing environmental samples
(see SOP SA-6.1). Obtain custody seals from the laboratory (if available) or purchase them from a
supplier.

5.3.15 Geochemical Parameters Log Sheets

Complete Field Analytical Log Sheets to record geochemical and/or natural attenuation field test results.
5.3.2 Hydrogeological and Geotechnical Forms

5.3.2.1 Groundwater Level Measurement Sheet

Complete a Groundwater Level Measurement Sheet for each round of water level measurements made
at a site.

5.3.2.2 Data Sheet for Pumping Test

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. Use a Pumping Test Data Sheet to facilitate this
task by standardizing the data collection format for the pumping well and observation wells, and allowing
the time interval for collection to be established in advance.

5.3.2.3 Packer Test Report Form

Complete a Packer Test Report Form for each well at which a packer test is conducted.

5.3.2.4 Boring Log

Complete a Summary Log of Boring, or Boring Log for each soil boring performed to document the
materials encountered, operation and driving of casing, and locations/depths of samples collected. In
addition, if volatile organics are monitored on cores, samples, cuttings from the borehole, or breathing
zone, (using a photoionization detector [PID] or flame ionization detector [FID]), enter these readings on
the boring log at the appropriate depth. When they become available, enter the laboratory sample
number, concentrations of key contaminants, or other pertinent information in the "Remarks" column.
This feature allows direct comparison of contaminant concentrations with soil characteristics.

5.3.25 Monitoring Well Construction Details Form

Complete a Monitoring Well Construction Details Form for every monitoring well, piezometer, or
temporary well point installed. This form contains specific information on length and type of well riser pipe
and screen, backfill, filter pack, annular seal and grout characteristics, and surface seal characteristics.
This information is important in evaluating the performance of the monitoring well, particularly in areas
where water levels show temporal variation or where there are multiple (immiscible) phases of
contaminants. Depending on the type of monitoring well (in overburden or bedrock, stick-up or flush
mount), different forms are used.

5.3.2.6 Test Pit Log

When a test pit or trench is constructed for investigative or sampling purposes, a Test Pit Log must be
filled out by the responsible field geologist or sampling technician.
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5.3.2.7 Miscellaneous Monitoring Well Forms

Miscellaneous monitoring well forms that may be required on a project-specific basis include the
Monitoring Well Materials Certificate of Conformance and Monitoring Well Development Record. Use a
Monitoring Well Materials Certificate of Conformance to document all materials utilized during each
monitoring well installation. Use a Monitoring Well Development Record to document all well
development activities.

5.3.2.8 Miscellaneous Field Forms — Quality Assurance and Checklists

Miscellaneous field forms/checklists forms that may be required on a project-specific basis include the
following:

e Container Sample and Inspection Sheet — use this form when a container (drum, tank, etc.) is
sampled and/or inspected.

e QA Sample Log Sheet — use this form when a QA sample such as an equipment rinsate blank,
source blank, etc. is collected.

o Field Task Modification Request (FTMR) — use this form to document deviations from the project
planning documents. The FOL is responsible for initiating the FTMRs. Maintain copies of all FTMRs
with the on-site planning documents, and place originals in the final evidence file.

e Field Project Daily Activities Checklist and Field Project Pre-Mobilization Checklist — used these
during both the planning and field effort to ensure that all necessary tasks are planned for and
completed. These two forms are not requirements but are useful tools for most field work.

5.3.3 Equipment Calibration and Maintenance Form

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the
proper operation and response of the equipment, to document the accuracy, precision, or sensitivity of
the measurements, and determine if correction should be applied to the readings. Some items of
equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log, which documents that the
manufacturer's instructions were followed for calibration of the equipment, including frequency and type
of standard or calibration device. Maintain an Equipment Calibration Log for each electronic measuring
device used in the field; make entries for each day the equipment is used or in accordance with
manufacturer recommendations.

5.4 FIELD REPORTS

The primary means of recording on-site activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation but are not easily used for tracking and reporting of progress.
Furthermore, the field logbook/notebooks remain on site for extended periods of time and are thus not
accessible for timely review by project management. Other reports useful for tracking and reporting the
progress of field activities are described below.
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54.1 Daily Activities Report

To provide timely oversight of on-site contractors, complete and submit Daily Activities Reports (DARS)
as described below.

5411 Description
The DAR documents the activities and progress for each day's field work. Complete this report on a daily
basis whenever there are drilling, test pitting, well construction, or other related activities occurring that

involve subcontractor personnel. These sheets summarize the work performed and form the basis of
payment to subcontractors. The DAR form can be found on the TtNUS intranet site.

5.4.1.2 Responsibilities

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct.

5.4.1.3 Submittal and Approval

At the end of the shift, the rig geologist must submit the DAR to the FOL for review and filing. The Daily
Activities Report is not a formal report and thus requires no further approval. The DARs are retained by
the FOL for use in preparing the site logbook and in preparing weekly status reports for submission to the
PM.

5.4.2 Weekly Status Reports

To facilitate timely review by project management, photocopies of logbook/notebook entries may be
made for internal use.

In addition to those described herein, other summary reports may also be contractually required.

All TtNUS field forms can be found on the company's intranet site at http://intranet.tthus.com under Field

Log Sheets.
6.0 LISTING OF FIELD FORMS ON THE TtNUS INTRANET SITE
e Boring Log

Container Sample and Inspection Sheet

Daily Activities Checklist

Daily Activities Record

Equipment Calibration Log

Field Task Modification Request

Field Analytical Log sheet - Geochemical Parameters
Groundwater Level Measurement Sheet
Groundwater Sample Log Sheet

Hydraulic Conductivity Test Data Sheet

Low Flow Purge Data Sheet

Bedrock Monitoring Well Construction (Stick Up)
Bedrock Monitoring Well Construction Flush Mount
Bedrock Monitoring Well Construction Open Hole
Confining Layer Monitoring Well Construction
Monitoring Well Development Record
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e Monitoring Well Materials Certificate of Conformance
e Overburden Monitoring Well Construction Flush Mount
e Overburden Monitoring Well Construction Stick Up
e Packer Test Report Form
e Pumping Test Data Sheet
e QA Sample Log Sheet
e Soil/Sediment Sample Log Sheet
e Surface Water Sample Log Sheet
e TestPit Log
¢ Field Project Pre-Mobilization Checklist
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY
START TIME: DATE:
SITE LEADER:
PERSONNEL.:
TtNUS DRILLER SITE VISITORS

WEATHER: Clear, 68°F, 2-5 mph wind from SE
ACTIVITIES:

Steam jenney and fire hoses were set up.

Drilling activities at well __ resumes. Rig geologist was . See
Geologist's Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21-
S4 collected; see sample logbook, page 42. Drilling activities completed at 11:50 and a
4-inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well
construction details for well

3. Drilling rig No.?2 steam-cleaned at decontamination pit. Then set up at location of
well

4, Well drilled. Rig geologist was . See Geologist's Notebook,
No. 2, page for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2,

and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45.

5. Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was "sand free."

EPA remedial project manger arrives on site at 14:25 hours.

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit

8. Test pit dug with cuttings placed in dump truck. Rig geologist was
See Geologist's Notebook, No. 1, page 32, for details of test pit
activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to
shallow groundwater table, filling in of test pit __ resulted in a very soft and wet area. A
mound was developed and the area roped off.

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader
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ATTACHMENT B

SAMPLE LABEL

Tetra Tech NUS, Inc. Project:
661 Andersen Drive Site:
Pittsburgh, 15220 Ie.
(412)921-7090 Location:
Sample No: Matrix:
Date: Time: Preserve:
‘Analysis:
Sampled by: Laboratory:
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ATTACHMENT D
CHAIN-OF-CUSTODY SEAL

eJnmeubis CUSTODY SEAL
21 ] Date
Tv3IS AQOL1SNO Signature
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1.0 PURPOSE

Utilities such as electric service lines, natural or propane gas lines, water and sewage lines,
telecommunications, and steam lines are very often in the immediate vicinity of work locations. Contact
with underground or overhead utilities can have serious consequences including employee injury/fatality,
property and equipment damage, substantial financial impacts, and loss of utility service to users.

The purpose of this procedure is to provide minimum requirements and technical guidelines regarding the
appropriate procedures to be followed when performing subsurface and overhead utility locating services.
It is the policy of Tetra Tech NUS, Inc. (TtNUS) to provide a safe and healthful work environment for the
protection of our employees. The purpose of this Standard Operating Procedure (SOP) is to aid in
achieving the objectives of this policy, to present the acceptable procedures pertaining to utility locating
and excavation clearance activities, and to present requirements and restrictions relevant to these types of
activities. This SOP must be reviewed by any employee potentially involved with underground or
overhead utility locating and avoidance activities.

2.0 SCOPE

This procedure applies to all TINUS field activities where there may be potential contact with underground
or overhead utilities. This procedure provides a description of the principles of operation, instrumentation,
applicability, and implementability of typical methods used to determine the presence and avoidance of
contact with utility services. This procedure is intended to assist with work planning and scheduling,
resource planning, field implementation, and subcontractor procurement. Utility locating and excavation
clearance requires site-specific information prior to the initiation of any such activities on a specific project.
This SOP is not intended to provide a detailed description of methodology and instrument operation.
Specialized expertise during both planning and execution of several of the methods presented may also
be required.

3.0 GLOSSARY

Electromagnetic Induction (EMI) Survey - A geophysical exploration method whereby electromagnetic
fields are induced in the ground and the resultant secondary electromagnetic fields are detected as a
measure of ground conductivity.

Magnetometer — A device used for precise and sensitive measurements of magnetic fields.

Magnetic Survey — A geophysical survey method that depends on detection of magnetic anomalies
caused by the presence of buried ferromagnetic objects.
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